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(54) 1 H-IMIDAZOPYRIDINE DERIVATIVES 

(57) A 1H-innidazopyridlne derivative represented 
by the following general f omriula (I) or a salt thereof hav- 
ing an inhibitory action against production of a cytokine: 




N-^R^ (I) 



wherein represents hydrogen atom, an alky! group, 
a cycloalkyi group, or an aryl group; R2 represents a cy- 
cloalkyl group, an alkyi group, an aryl group, cyano 
group, mercapto group, carboxyl group, or carbamoyl 
group; ring A represents a homocyclic or heterocyclte 
ring; represents an amino group or a saturated nrtro* 
gen-containing heterocyclic group; and k represents an 
ihteger of from 0 to 3; provided that the compound 
wherein represents a saturated nitrogen-containing 
heterocyclic group and R^ is a non-substituted alkyI 
group is excluded. 
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Description 

Technical Field 

5 [0001] The present invention relates to novel IH-innidazopyridine derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or lnterleukln-1 (IL-1) and are useful as active 
ingredients of medicaments. 

Background Art 

10 

[0002] Some compounds having 1 H-imidazoqulnoline structure are known which are analogous to the compounds 
of the present inyehtion. For example, Journal of Medicinal Chemistry, Vol. 1 1 , p. 87 (1 968) discloses 1 -(2-plperidinoe- 
thyl)-1H-imldazb-[4,5-c]quinoIine, Japanese Patent Unexamined Publication (KOKAI) No: Sho 60-123488/1985 dis- 
closes 1-isobutyl-1H-imida2o[4,5-c]quinoIine-4-amlne (general name: imiquimod) as a compound having an antiviral 
IS action, and Hungarian Patent Publicatfon No. 34479 (Patent No. 190109) discloses 1-(2-dlethylamlno-ethyl)-1H-imi- 
da20[4,5-c]quinoline as a compound having arialgesic and anticonvulsant actions. However, 1 H-imldazopyridine de- 
rivatives as those according to the present invention have not been known so far. 

[0003] The aforementioned Imiquimod has been known to have an inducing action of a few kinds of cytokines such 
as interferon (IFN), TNF, IL-1 and the like, which is described In Journal of Interferon Research, Vol. 14, p. 81 (1994). 
20 In addition, as compounds having IFN-inducing activity, International Publication W099/29693 discloses imidazonaph- 
thylidine derivatives and Japanese Patent Unexamined Publication (KOKAI) No. Hei1 1-801 56/1 999 discloses imlda- 
zopyridine derivatives. However, 1 H-irinidazopyridine derivatives or 1H-imidazoquinoline derivatives having an inhibi- 
tory action against production of TNF or IL-1, which action Is totally opposite to those taught by the aforerrientioned 
prior arts, have not been known so far. 

25 

Disclosure of the Invention/ 

[0004] An object of the present Invention is to provide novel compounds-which have excellent inhibitory^ actions 
against production of cytokines such as TNF, IL-1 and the like and are useful as rhedtoaments. 
30 [0005] The inventors of the present Invention made Intensive studies to achieve the object. As a result, they found 
novel 1 H-imldazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-imidazopyridine derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

35 



40 




wherein represents hydrogen atom, an alkyj group which may be substituted, a cycloalkyi group which may be 
substituted, or an aryl group whfch may be substituted; represents a cycloalkyi group which may be substituted, an 
alkyi group which may be substituted, an aryl group which may be substituted, cyano group, mercapto group, carboxyl 
group, or carbarnoyi group; ring A represents a homocyclic or heterocyclk: ring which may be substituted; R^ represents 
an arnino group, which may be substituted or a saturated nitrogen-containing heterocyclic group which may be substi- 
^ tuted; and k represents an integer of from 0 to 3; provided that the compound wherein represents a saturated 
nitrogen-containing heterocyclic group which may be substituted and R^ Is a non-substituted alkyI group Is excluded. 
[0007] According to a preferred embodiment of the present invention, . provided are novel 1 H-imldazopyridine deriv- 
atives represented by the following general formula (II) or salts thereof: 




55 



5 




10 

wherein , R^, ring A and k have the same meanings as those defined above; R^' represents a group represented by 
the following fomiula (111) 



15 ' ■ ' '•■ ■ • ■ . • .. 

^ . . (CH2)^ 

20 • • ' ' 

R^, R5^ iqje may be the same or different and represent hydrogen atom; an alkyi group which may be substituted, a 
benzyl group which may be substituted, triphenylmethyl group, an acyl group which may be substituted, an alkoxycar- 
bonyl group which may be substituted, a benzyloxycarbonyl group which may be substituted, a thiocarbamoyi group 
25 which may be substituted, an alkanesulfonyl group whteh may be substituted, a benzenesutfonyl group which may be 
substituted, or an amidino group which may be substituted; Y represents oxygen atom, sulfur atom, or nitrogen atom, 
a groujs represented by CH2, CH, or NH, or a single bond; and m and n may be the same or different and represent 
an integer of from 0 to 2, provided that when R^' represents a group represented by the following fomriula (IV): 



30 



35 ' 




Ffi does not represent a non-substituted alkyI group. The compound represented by the aforementioned general for- 
mula (II) fall within the scope of the aforementioned general fonnula (l)i i.e., they are characterized to have, as R^ of 
the aforementioned general fonnula (I), the amino group which may have a specific substitueht or the saturated nitro- 
gen-containing heterocyclic group which may have a specific substituent represented by R^'. 
[0008] According to another preferred embodiment of the present invention, provided are the compounds or salts 
thereof represented by the aforementioned gerieral fomiula (I) and formula (II) wherein the ring A is a benzene ring 
which may be substituted or a thiophene ring which' may be substituted. 

45' ' [0009] According to still another pretended embodiment, provided are the compounds or salts thereof represented 
by the aforenientioned general formula (I) and formula (II) wherein R^ is trifluoromethyt group. , . 
[0010] From another aspect, there is provided a medicariient whfch comprises the compound. represented by the 
aforementioned general formula (I) or (II), or a pharmacologically acceptable salt thereof as an active ingredient. The 
J'' medicanrient is useful for preventive and/or therapeutic treatment of diseases of humans and animals, in which a cy- 

so tokine such as TNF or IL-1 is involved, whbh'include chronk: inflammatory diseases (e.g., rheumatic arthritis, osteoar- 
thritis and the like), allergic rhinitis, iatopic dermatltiSi contact dermatitis, urticaria, eczema, pruritus cutaneus, prurigo, 
asthma, sepsis, septic shock, various autoimmune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, 
anapiastki anemia, Idiopathic thrombocythemla and the like), autoimmune intestinal diseases (e.g., ulcerative colitis, 
Crohn's disease and the like), autoimmune comeitis (e.g., keratoconjunctivitis sicca, spring catarrh and the like), en- 

55 docrine ophthalmopathy. Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythematodes, multiple 
chondritis, pachydennia, active chronic hepatitis; myasthenia gravis, psoriasis, Interstitialpulmonary fibrosis and the 
like], diabetes, cancerous cachexia, HIV-infectious cachexia and the like. 

[001 1 ] According to a further aspect, there are provided an inhibitor against production of a cytokine which comprises 
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the compound represented by the aforementioned general fomnula (I) or (II), or a phamiacologically acceptable salt 
thereof as an active ingredient. As an preferred ennbodlment, provided is the inhibitor against production of tumor 
necrotizing factor (TNF) or interleukin-1 (IL-1). 

[0012] Furthemiore, according to the present invention, provided are a use of the compound represented by the 
5 aforementioned general fonnula (I) or (11), or a phannacologically acceptable salt thereof for the manufacture of the 
aforementioned medicament; and a method for the preventive and/or therapeutic treathnent of diseases in which a 
cytokine is involved, which comprises the step of administering a preventively and/or therapeutically effective amount 
of the compound represented by the aforementioned general fonnula (I) or (II) or a pharmacologically acceptable salt 
thereof to a mammal including a human. 

10 

Best Mode for Carrying Out the Inventton 

[0013] Specific explanations of the compounds of the aforementioned general fomriulas (I) and (II) of the present 
invention will be given below. In the aforementioned general fomiulas (I) and (II), examples of the alky! group repre- 
ss sented by H\ R^, RS, and R^ defined as an alkyi group which may be substituted, include, for example, methyl 
group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, sec-butyl group, tert-butyl group, n- 
pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. 

[0014] Examples of the cycloalkyi group represented by and R2, defined as a cycloalkyi group which may be. 
substituted, include, for example, cyclbpropyl group, cyclobutyl group, cyclopentyl group, cyclohexyl group, cycloheptyl 

20 group and the like. Examples of the aryl group represented by R"* and R^, defined as an aryl group which may be 
substituted, include, for example, phenyl group. 2-pyridyl group, 3-pyridyl group, 4-pyridyl group, 3-pyridazinyl group, 
4-pyridazlnyl group, 2-pyrimidinyl group, 4-pyrimldlnyl group, 5-pyrlmidinyl group, pyrazinyl group, 2-furyl group,. 3-furyl 
group, 2-thienyl group, 3-thienyt group, 1-pyrrolyl group, 2-pyn'olyl group, 3-pyn'olyl group, 1-imldazolyl group, 2-imi- 
dazolyl group, 4Hmidazolyl group. 1 -pyrazolyl group, is-pyrazolyl group, 4-pyrazolyl group, 2-oxazolyl group, 4-oxazoIyl 

25 group, 3-isoxazolyl group, 4-isoxazolyl group, 5-lsoxa2olyl group, 2-thiazoly} group, 4-thia2olyl group, 5-thiazolyl group, 
3-ispthiazolyl group, 4-isothiazolyl group, 5-isothiazolyl group, 1 ,2,3.tria2pl-1 -yl group, 1 ,2,3-triazol-4-yl group, 1 ,2,3-tri- 
azol 5-yl group, 1 ,2,4-triazol-1 -yl group, 1 ,2,4-triazol-3-yl group, 1 ,2,4-triazol-5-yl group, 1 -tetrazolyl group, 5-tetraizolyl 
group, 1,2,5-thiadiazol-3-yl group, l^naphthyl group, 2-naphthyl group, 2-quinolyl group, 3-quinolyl group; 4-quinolyl 
group, 1-lndolyl group, 2-indolyl group, 3-indolyi group and the like. 

30 [001 5] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general fomiulas. 
(I) and (II), defined as a homocyclic or heterocyclic ring whrch may be substituted, include, for example, benzene ring, 
cyclopentene ring, cydohexene ring, cycloheptene ring, cyclooctene ring, cycle heptadiene ring, thiophene ring, furan 
ring, pyridine ring, pyrazine ring, pyrimidine ring, pyrrole ring, thiazole ring, oxazole ring, azepine ring, naphthalene 
ring, quinoline ring and the like. Prefen^ed ring includes benzene ring, thiophene ring or the like. 

35 [0016] The saturated nitrogen-containing heterocyclic group represented by in the aforementioned general for- 
mula (I), which may be substituted, includes where R^' in the aforementioned general fomnula (II) is the saturated 
nitrogen-containing heterocyclic group represented by the general fomiula (IV) whrch may be substituted. The saturated 
nitrogen-containing heterocyclic group includes those having one or more nitrogen atoms as ring-constituting atom(s), 
and further optionally having one or more oxygen atoms or sulfur atoms as ring-constituting atom(s). Examples include 

40 l-aziridinyl group, 2-aziridinyl group, 1-azetidinyl group, 2-azetidlnyl group, 3-azetidinyl group, l-pyn-olidinyl group, 

2- pyn'olidinyl group, 3-pyrrolidinyl group, pyrazolldinyl group, imidazolidinyl group, piperidino group. 2rpiperidyl group, 

3- piperidyl group: 4iDiperidyrgroup, l-piperazinyl group, 2-piperazinyl group, hexahydrp-1,2-diazin-3-yl group, hex- 
ahydro-1,3-diazin-2-yl group. hexahydro-1H-azepin-1-yl group, hexahydro-1H-azepin-2-yl group, he)(ahydro-1H- 
azepin-3-yl group. hexahydrx)-1 H-azepin-4^yl group, hexahydro-l;H-1^4-dia2epinr1-yl group, r^exahydro-1H-1,4-di- 

45 azepln-2-yl group, hexahydro-1H-1,4-diazepin-5-yl group, hexahydro-1H-1,4-diazepin-6-yl group, 2-morpholinyl 
group, 3-morphollnyl group, morpholino group, 2-th lomorpholinyl group, 3-thiomorpholinyl group, 4-thiomori3holinyl 
group. 3-oxa2oMmyl group, 3-lsoxa2olidinyl group. 34hiazplldlnyl group, 3-isothiazolidinyl group, tetrahydro-1,2,4-ox- 
adiazol-3-yl group, tetrahydro-1 ,2,5-oxadiazol-3-yl group, 1,2,3-triazolidin-4-yl group, 1 ,2,4-triazolidin-3-yl group, tet- 
rahydro-1,2;4-thiadia2olr3-yl group. 1.2,5-thiadiazolln-3-yl group, decahydroquinolyl group, 8-azabicyclo[3.2.1]octan- 

^ - . 3-yl group, 9-a2abtoycl6[3.3.11nonan-3-yl group and the like, and prefen-ed groups include, for example, 3-piperidyl 
group, 4-piperidyl group, 1 -piperazinyl group, 2-piperazinyl group, S-pyn-olidinyl group, 2-azetidinyi group, 3-azetidinyl 
group, 2-morpholinyl group, 2-thk)morphormyl igroup and the like. 

[0017]: In the aforementioned fomnula (II), examples of the acyl group represented by R^, R5; and R^, defined as an 
acyl group which may be substituted. Include, for example, fomnyl group, acetyl group, propionyl grpup, n-butyryl group, 
55 isobutyryi group, valeryl group, isovaleryl group, pivaloyi group, benzoyl group, 27pyridylcarbonyl group. nkx)tinoyl 
group, isonicotinoyi group, 3-pyridazinylcari3onyl group, 4-pyridazinylcari3onyl group^ 2Tpyrimidinylcarbonyl group, 

4- pyrimidinylcarbonyl group. 5-pyrimidinyteari3onyl group, pyrazinylcartaonyl group, 2-furylcart3pnyl group, furoyj group, 
thenbyl group, 3-thienylcarbonyl group. 1 -pyrrolylcariDonyl group, 2-pyrrolylcarit)onyl group. 3Tpyn^olytearbonyl group. 
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l-lmidazolylcarbonyl group, 2-imidazolylcarbonyl group, 4-imldazolylcarbonyl group, 1 -pyrazolylcarbonyl group. 
3-pyra20lylcarbonyl group, 4-pyrazotylcarbonyl group, 2-oxa2olylcarbonyl group, 4-oxa2olylcarbonyl group. 3-isoxa- 
zolylcarbonyl group, 4-isoxazolylcarbonyl group, 5-lsoxazolylcarbonyl group. 2-thiazolylcarbonyl group, 4-thiazolylcar- 
bonyi group, 5-thiazolylcarbonyl group, S-isothlazolylcarbonyl group, 4-isothlazolylcarbonyl group, 5-isothiazolylcarb- 
onyl group, 1 ,2,3-tria20l-1 -ylcarbonyl group, 1 ,2,3-triazoM-yIcarbonyl group, 1 ,2,3-tria20l-5-ylcarbonyl group, 1 ,2,4-tri- 
azol-1-ytcarbonyl group, 1 ,2,4-triazol-3-ylcarbor^yl group, 1 ,2,4-triazol-5-ylcarbony! group, 1-tetrazolylcarbonyl group, 
5-tetrazolylcarboniyl group, 1 ,2,5-thiadla2ol-3-ylcartonyl group, 1-naphthoyl group, 2-naphthoyl group, 2-quinoiylcar- 
bony! group, 3-qulnolylcarbonyl group, 4-quln6lylcarbonyl group, 1 -Indolylcarbonyl group, 2-lndolylcarbonyl group, 3-in- 
dolylcarbonyl group, cyclohexylacetyl group, acryloyi group, phenylacetyl group and the like. Examples of the alkoxy- 
carbonyl group represented by R^, R^, and R^, defined as an alkoxycarbonyl group which nnay be substituted, include, 
for example, nnethoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxycJarbonyl group, n- 
butoxycarbonyl group, isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl group, n-pentyloxy- 
carbonyl group, n-hexyloxycarbonyl group and the like. Examples of the alkanesulfonyl group represented by R"*, R^, 
and R^, defined as an alkanesulfonyl group which may be substituted, Include, for example, methanesulfonyt group,, 
ethanesulfonyl group, n-propanesulfonyl group, n-butanesutfonyl group and the like. 

[0018) In the compounds of aforementioned general fbnnulas (I) and (II) of the present invention, when certain func- 
tional groups are referred to as "which may be substituted,* the substituent may be any group so long as it can substitute 
on the functional groups. The number, kind, and substituting position of the substituent are not particularly limited, and 
when two or more substituents exist, they may be the same or different. Examples of substltutable functional groups 
include halogen atoms such as fluorine atom, chlorine atom, bromine atom, or iodine atom; hydroxyl group; alkyi groups 
such as methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, sec-butyl group, tert- 
butyl group, n-pentyl group, Isopentyl group, neopentyl group, and n-hexyl group; trifluoromethyl group; aryl groups 
such as phenyl group, naphthyl group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n- 
propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, and tert-butoxy groUp; aryloxy 
groups such as phenoxy group, pyridyloxy group, naphthyloxy group; amino groups which may be substituted such as 
amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino group, cyclopropylamino 
group, cyclobutylamino group, cyclbpentylamino group, cyclohexylaminp group, dimethylamino group, diethylarhino 
group, anilino group, pyridylamino group, benzylamino group, dibenzylamino group, acetylamino group, trifluoro- 
acetylamino group, tert-butoxycarbonylamino group, benzyloxycarboxylamtnp group, benzhydrylamino group, and 
triphenylmethylamino group; acyl groujDS which maybe substituted such as fonmyl group, acetyl group, prppionyl group, 
n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyi group, fluoroacetyl group, difluoroacetyl 
group, trifluoroacetyl group, chlbroacetyl group, dichloroacetyl group, and trichloroacetyl group; alkoxycarbonyl groups 
such as methoxycaibonyl groups ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxycarbonyl group, n-bu- 
toxycarbonyl group, isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl group, n-pentyloxycar- 
bonyl group, and n-hexyloxycarbbnyl group; benzyloxycarbonyl group; carbamoyl group; alkyfcarbampyl groups such 
as methylcart^amoyl group, ethylcarbamoyi group, h-propyk:arbamoyl group, isopropylcarbamoyi groups rirbutylcar- 
bamoyl group, isobutylcarbamoyi group, sec-butylcarbamoyi group, and tert-butylcarbamoyi group; thiocarbapioyl 
group; alkylthiocarbamoyi groups such as methylthlocarbamoyi group, ethylthlocarbamoyi group, n-propylthiocar- 
bamoyl group, isopropylthK)cafbamoyI group, n-butylthlocarbamoyi group, isobutylthlocarbanrK)yl group, sec-butylthl- 
ocarbamoyl group, and tert-butylthiocarbamoyi group; aimidino group; alky Ithio groups such as methylthio group, ethyl- 
thio group, and n-propylthio group; alkanesulfinyl groups such as methanesulfinyl group, ethanesulfinyl group, and n- 
propanesulfinyl group; alkanesulfonyl groups such as methanesulfonyl group, ethanesulfonyl group, n-propanesulfonyl 
group, and n-butariesulfonyl group; arylsulfonyl groups whteh may be substituted such as.p-toluenesulfonyl group, p-. 
methoxybenzenesulfonyl group, and p-flubrobenzenesulfonyl group; aralkyi groups such as benzyl group, naphthyl- 
methyl group, pyridylmethyl group.-furfuryl group, and triphenylmethyl group; nitro group; cyano group; azido group; 
sulfamoyi group; oxb group; hydroxyimino group; alkoxyimino groups such as methoxylmino group, ethoxylmino group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedioxy group and the like. 

[0019] In the specification, some examples are given with respectto the substituting/binding position of an aryl group 
of "the aryl group", "the horiiocyclic or hetiBrocyclic ring", "the acyl group", "the aryloxy group", "the amino group which 
may be substituted", "the arylsulfonyl group", and "the aralkyi group". However, the aforementioned groups nriay sub- 
stitute/bind at any position unless a substituting/binding position is specific 

[0020] The compounds represented by the aforementioned general formulas (I) and (II) of the present invention can 
be converted Into salts, preferably; pharmacologically acceptable.satts. If desired; or free bases can be generated from 

the resulting salts. " 

[0021] Exahiples of the salts, preferably the phamnacologically acceptable salts of the compounds represented by 
the aforementioned general fomnulas (I) and (II) of the present invention include acid-addition salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromte acid, hydrolodic acid, sulfuric acid, nitric acid, and phosphoric 
actd; and salts with organic acids such as fomnic acid, acetic acid, propionic acid, butyric acid, isobutyric acid, valeric 
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acid, isovaleric acid, pivalic acid, trifluoroacetic acid, acrylic acid, oleic acid, maleic acid, fumaric acid, citric acid, oxalic 
acid, succinic acid, tartaric acid, malic acid, malonic acid, lactic acid, glutaric acid, sebacic acid, gluconic acid, lauric 
acid, myristic acid, stearic acid, undecanoic acid, mandelic acid, methanesulfonic acid, ethanesulfbnic acid, benze- 
nesulfonic acid, benzoic acid, phthalic acid, terephthalic acid, cinnamic acid, p-loluenesulfonic acid, nicotinic acid, 
picric acid, adipic acid, aspartic acid, glutamic acid, 1 0-camphorsulfonic acid, enantiomers thereof and the like. 
[0022] Annong the compounds represented by the aforementioned general formulas (i) and (II) of the present inven- 
tion, optical isomers or diastereomers may exist for compounds having one or more asymmetric carbons. These optical 
isomers and mixtures thereof, racemates or salts thereof also fall within the scope of the present Invention. 
[0023] The compounds represented by the aforementioned general formulas (I) and (l|) or the salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions,, or exist, as any 
hydrate or solvate. These crystalline fomns, hydrates or solvates, and mixtures thereof also fall within the scope of the 
present invention. 

Preferred compounds of the present invention include, for example, the following compounds and salts thereof; how- 
ever, the present invention is not limited to these examples: 

(1 ) 1 -[2-(4-Piperidyl)ethylJ-4-trif luoromethyM H-imidazo[4,5-c]quinoH^^ 

(2) 2-Phenyl-H2-(4-piperidyl)ethyO-4-trmuoromethyl-1H-lmidazo[4,5<:]quin^ 

(3) 8-Chloro-2-phenyl-1 -[2-(4-piperidyl)ethyO-44rtfluorornethyl-1 m^^^^ 

(4) 8-Methyl-2-phenyI-H2-(4-piperidyl)ethyQ-44riflupromethyl-1 H-^^^^^ 

(5) 8-Methoxy-2-phenyh1 -[2-(4-piperidyl)ethyll-4-trifluoromethyl-1 H-imida2o[4,5-c]quinoline 

(6) 1 -[2-(4-Plperidyl)ethyl]-2,4-ditrif luoromethyM H-imidazo[4,5-c]qulnpline 

(7) 2-Cyclopentyl-1 H;2-(4-plperidyl)ethyl]-4-trifluoromethyl-1 H-lmidazo[4,5-c]quinoli^ 

(8) 2-Cyclohexyl-1 -[2-(4-piperidyI)ethylH-trifluoromethyl-1 H-imidazp[4,5-c]quinoline 

(9) 2-tert-Butyl-1 -[2-(4-p!peridyl)ethyl]-4-trifluoromethyl-1 H-imidazo[4,5-^^^ 

(10) 2-(4-Methylphenyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1HHmidazo[4,5-c^ 

(1 1 ) 2-(4-Methoxyphenyl)-1 -(2-(4-piperidy!)ethyl]-4-trifluoromethyl-1 H-imidazo[4.5-cjquinoline 

(12) 2-(4-Fluorophenyl)-H2-(4iDiperidyl)ethyl]-4-trifluoromethyl-1Hrim^ . 

(1 3) 1 -[2-(4-Piperidyl)ethyl]-4-trifiuoromethyl-2-(4-trifluoromethylphenyl)-1 Himidazo^^^^ 

(14) 2-(4-lodopheTiyl)^1-[2-(4-piperidyl)ethyllr4-trifluoromethyl-1HHmidazo[4.5rc]q 
; (15)1-(2-(4-Piperic^l)ethyl]-2-(2-pyrrolyl)-4-trifluoromet^ 

(1 6) 2-(2-1 H-lmidazolyl)-1 -[2-(4-piperidyl)ethylH*trif luoromethyl-1 H-imidazo[4,5-ciquinoline . . 
. {17)1-[2-(4-PiperidyI)ethyl]-2-(2-thiazolyOH!i:trifluoromethyl-1H-imidazoK 

(1 8) 1 ^2-(4-PiperidyOethyl]-2-(2-thienyl)-4-trif luoromethyl-1 H-imidaz^ 

(1 9) 2-(5-Methyl-2-thienyl)-1 -[2*(4-piperidyl)ethyl]-44rifluoromethyI-1 H-imidazo[4,5-c]quinoiine 

(20) 2-(3-Methyl-2-thienyI)-1 -[2-(4-piperidyl)ethyl]-4-trif luoromethyl-1 H-imidazo[4,5rc]quinoline . 

(21) 2-(2-Furyl)-1 T[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1 H-imidazo[4,5-ciqu 

(22) 7-Chloro-2-phenyl-1-[2-(4-piperidyl)ethyl]-44rifluoromethyl-1H-imidazo[4,5-c]qMino 

(23) 7-Chloro-1 -[2-(4-piperidyl)ethyl]-2-(2-pyn'Olyl)-4-trifluoromethyl-1 H-imidazo[4,5-c]quiholine . 
' (24) 7-Chloro-1 -[2-(4-piperidyl)ethyl]-2-(2-thiazolyl)-4-trif luoromethyl-1 H-imi^ 

(25) 7-Ghloro-2-(2-1 H-imidazolyl)-1 -[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1 Himidazo[4,5-c]quinoline 

(26) 7-Chloro-2-(2-furyl)-H2-(4-piperidyl)ethylH-trifluoromethyl-1 H 

(27) 7-Ch!oro-1 ^2-(4-plperidyl)ethyl]-2-(24hienyl)-4-trif luororhethyl-1 Hh^ 

(28) 7-Chloro-2-cyclopentyl-r-[2-(4-piperidyl)ethyll^4^trifluoromethyl-1 H-imidazo[4,5^]quinoline 

(29) 7-Chloro-2-cyclohexyl-1r[2-(4i5iperidyl)ethylJ-4-trifiuoromethylr1Hrimidazo[4,5^^^ . . 

(30) 7-Fiuoro-2-phenyl-1 -[2-(4-piperidyl)ethyl]-4-trif luorpmethyl-1 H-imldazo[4,5-c]quinoline 

(31 ) 7-Fluoro-1 -[2-(4-piperidyl)ethyl]-2-(2-pyn-olyl)-4-trif luorpmethyl-1 HHmlda2ot4,5^^ 

(32) 7-Fluoro-1 -[2-(4-piperidyl)ethyll-2-(2-thiazolyl)-44rifluorpmethyl-1 H-imidazo[^ 

(33) 7-Fluoro-2-(2-1 H-imidazolyl)-1 -[2-(4-piperidyl)ethylH-trif luoromethyl-1 Himidazo[4,5-c]quinoline 
^ (34)7-Fluoro-2-(2-fui7l)-1-[2-(4-piperidyl)ethyl]T4rtrifluoromethyl-1H-lmida^^ 

(SS) 7-Fluoro-1 -[2-(4-piperidyl)ethyl]-2-(2-thienyl)-4-trif luoromethyM Hrimidazo[4,5-clquinoline 

(36) 2-Cyclopentyl-7-f luoro-1 -[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1 H-imidazo[4,5-c]quinoline 

(37) 2-Cyclohexyi-74luoro-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]qulnoIi . 

(38) 7-Methy(-2-phenyl-1 -[2-(4-piperidyl)ethy!]-44rifluoromethyl-1 H-imidazo[4,5-c]quin6 

(39) 7-Methyl-1 -[2-(4-piperidyl)ethyl]-2-(2-pyn'olyl)-4-trifluoromethyl-1 H-imidazo[4,6-c]quinoline 

(40) 7-Methyl-1-[2-(4-plperidyl)ethyl]-2-(2-thiazolyi)-4-tnfluoromethyMH-i 

(41 ) 2-(2-1 H-lmidazolyl)-7-methyl-1 -[2-(4-plperidyl)ethyl)-44rif luoromethyl-1 Himidazo[4,5-c]quirioline 

(42) 2-(2-Furyl)-7-methyl-1 -[2-(4-piperidyl)ethytH4rif luorpmethyl-l H-imidazo 

(43) 7-Methyl-1 -[2-(4-piperidyl)ethyl]-2-(2-thienyl)-4-trif luoromethyl-1 H-lmidazo[4.5-c]quinoline 
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(44) 2-Cyclopentyl-7-methyl-1 -[2-(4-pipericlyl)ethyl]-4-trifluoromethyl-1 H-imida2o[4,5-c]quinoline 

(45) 2-Cycl6hexyl-7-methyl-1 -[2-(4-pipericlyl)ethyl]-44iiflu^ 

(46) 6-Methyl-2-phenyl-1 -[2-(4-piperidyl)ethyl]-4-trlf luoromethyl-1 H-lmida2o[4,5-c]qulno!ine 

(47) 6-Methyl-1 -[2-(4-plpericlyl)ethyl]-2-(2-pynrolyl)-4-trif luoromethyl-1 H-imldazo[4,5-c]quinollne 
5 (48) 6-Methyl-1 -[2-(4Tpiperidyl)ethyl)-2-(2-thla2olyI)-4-trlfluoromethyl-1 H-lmidazo[4,5-cJquinoline 

(49) 2-(2-1 H-lmldazolyl)-6-methyl-1 -[2-(4-piperidyl)ethyl]-4-trifluoromethyI-1 H-imidazo[4,5-c]quinoline 

(50) 2-(2-Furyl)-6-methyl-1 -[2-(4-piperidyl)ethyl]-4-trif luoromethyl-1 H-lmldazo[4,5-c]qulnoIine 

(51 ) 6-MethyM -[2-(4-:plperldyl)ethyl]-2-(2-thienyl)-4-trlfluoromethyl-1 H-lmidazo[4,5-c]qulnoline 

(52) 2-Cyclopentyl-6-methyl-1 •{2-(4-piperidyl)ethyl]-4'tritluoromethyl-1 H-imldazo[4,5-c]quinollne 

10 (53) 2-Cyclohexyl-6-methyl-1-[2-(4-piperidyl)ethyll-4-lrif luoromethyl-1 H-imidazo[4,5-c]qulnoline . 

(54) 7-Methoxy-2-phenyl-1-[2-(4-piperidyl)ethyl]-4-tnfluoromethyl-1H-imidazo[4,5-o]quinolh 

(55) 2-Phenyl-1 -[2-(4-piperidyl)ethyl]-4,7-ditrlf luoromethyl-1 H-imldazo[4,5-c]qulnoline 

(56) 7-Chloro-2-phenyl-1 -[2-(1 -plperazlnyl)ethyI]-4-trifluoromethyH H-lmidazo[4,5-c]quinoHne 

(57) 7-Chloro-1 -[2-(1 -piperazinyl)ethyl]-2-(2-pyrrolyl)-4-trif luoromethyl-1 H-imldazo[4,5-c]quinoline 
15 (58) 7-Chlorb-1-{2-(1-p[perazlnyl)ethyl]-2-(2-thiazolyl)-4-trif luoromethyl-1 Hrimida^ 

(59) 7-Chloro-2-(2-1 H-imldazoIyl)^1 ^2-(1-plperazlnyl)ethyl]-4-trifluoromethyl-1 H-lmlda2o[4,5-c]quindline 

(60) 7-Chloro^2-(2-f uryl)-1 -[2-(1 -plperazinyl)ethylH-trif luoromethyl-1 H-lmldazo[4,5-c]qu^ 

(61) 7-Chlor6-H2^(1-plperazlnyl)ethyO-2-(2-thleriyl)-4-trlf luoromethyl-1 H-lmldazo[4,6^^^ . 

(62) 7-Chloro-2-cyclopentyl-1 '{2-(1-pipera2inyl)ethyl]-4-trif luoromethylrl H^mldazo 

20 (63) 7-Chloro-2-cyclohexyl-1-[2-(1-piperazlnyl)ethyl]-4-trifluoromethyl-1H-lmidazb[4,5-c]q^ 

(64) 7-Fluoro-2-phenyl-1 -[2-(1 -piperaztnyl)ethyl]-4-trlf luoromethyl-1 H-lmidazo[4,5-c]qul^ 

(65) 7-Fluoro-1-[2-(1-piperazmyl)ethyO-2-(2-pyrrolyl)-4-trifluoromiBthyl-1HHmldazo 

(66) 7-Fluoro-1-[2-(1-plperazinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-imidazo[4,5-c]qui 

(67) 7-Fluoro-2-(2-1 H-imidazolyl)-1 -(2-(1 -pi perazlnyl)ethyl]-4-trif luoromethyl-1 Himidazo[4,5-c]quinoline 
25 (68) 7-Fluoro-2-(2-furyl)-1-[2-(1-pjpera2inyl)ethyl]-4-trifluoromethyI-1H-imjda2o[4 

(69) 7-Fluoro-1-[2-(1-plpera2jnyl)ethyl]-2-(2-thienyl)-4-trlf luoromethyl-1 H-lmida2o[4,5-G]qulnolm 

(70) 2-Cyclopentyl-7-fluoro-1 -[2-(1 -piperazinyl)ethyl]-4-trifluoromethyl-1 H-lmida2o[4,5-c]quinoline : 

(71) 2-Cyclohexyl-7-fluoro-1>[2-(1-piperazlnyl)ethy!]-4-trlfluoromethyl-1H-imlda2o[4,5-c]quino 

(72) 7-Methyl-2-phenyl-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-imida2o[4,5:c]quinolirie 
30 (73) 7-Methyl-1-[2-(1 -piperazinyOethyQ-2-(2-pyrrolyl)-4-trlf luoromethyl-1 H- 

(74) 7-Methyl-H2-(1 -piperazlnyOethyl]-2-(2-thlazolyl)-4-trif luoromethyl-1 H-lmidazo[4,5^ 

(75) 2-(2-1H-Imlda2olyl)-7-methyl-1-{2-(1-piperazinyl)ethyll-4-trifluoromethyi-1H-imldaz^^^ 

(76) 2-(2-Furyl)-7-methyl-1 -[2-(1 -piperazinyl)ethyO-44nf luoromethyl-1 H-lmidazo[4,5-clqulnp 

(77) 7-Methyl-1 -[2-(1 -plperazinyl)ethyl]-2-(2-thlenyl)-4-trifiuoromethyl-1 H-lmidazo[4,5-c]quiripline 
35 (78)2-Cyclopentyl-7-methyl-1-[2-(1-piperazlnyi)ethyl]-4-trifluoromethyl-1H-imidazo[4,6^ 

(79) 2-Cyclohexyl-7-methyM -[2-(1 -plperazinyl)ethyl]-4-trif luoromethyl-l H-lmidazo[4,6-clquinoline 

(80) 6-Methyl-2-phenyl-1 42-(1 -piperazinyl)ethyO-4-trifluoromethyl-1 H-imida2o[4,5-c]quinoline 

(81 ) 6-Methyl-1 -[2-(1 -pipera2inyl)ethyQ-2-(2-pyn'Olyl)-44rffluoromethyl-1 H-imidazo[^^^ 

(82) 6-Methyl-1-[2-(1-piperazlnyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-lmidazo[4 > 
40 (83) 2-(2-1H-lmldazolyl)-6-methyl-142-(1-plperazinyl)ethyO-4-trifluoromethyl- 

(84) 2-(2-Furyl)-6-methyl-1 -[2-(1 -piperazinyl)ethyl]-4Ttrifluor6methyl-1 H^!midazo[4,5-c]quinoline 

(85) 6-MethyI-1 -[2-(1 -piperazinyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1 HMmidazo[4,5-c]quinon 

(86) 2-Cyclopentyl-6-methyM -{2-(1 -pipera2inyl)ethyl]-4-tritluoromethyl-1 H-imidazo[4,5-c]quinoline 

(87) 2-Gyclohexyl-6-methyl-1-[2-(1iDiperazlnyl)ethyl]-4-trif luoromethyl-1 H-lmida2o[4,5-c]qui^ . 
45 (88)7-Chloro-1-[2-(2-morpholinyl)ethyl]-2-phenyl-4-trifluoromethyl-1H-lmldazo[4,5TC]qulno^ 

(89) 7-Chloro-1 •^[2-(2-morpholinyl)ethyl]r2-(2-pyrrolyl)-4-trlfluoromethyl-1 H-lmldazo[4,5-c]qulnollrie 

(90) 7-Chloro-1-{2-(2-morphollriyl)ethyl]-2-(2-thia2olyl)-4rtrifluoromethyl-1H-imlda2o[4,5^^ 

(91) 7-Chloro-2^(2-1 H-lmldazolyl)-1-[2-(2-morphollny})ethyll-4-trifluoromethyl-1 H-im(dazo[4,5-c]qulnolihe 

(92) 7-Chloro-2-(2-furyl)-1 -[2-(2-mofphollnyl)ethyl]-4-trlfluoromethyl-1 H-lmidazo[4,5-c]quinon 
50 .(93)7-Chloro-1-[2-(2-m6rpholinyl)ethy[]-2-(24hienyl)-4rtrffluoromethyl-1H 

(94) 7-ChlproT2-cycloperityl-1-[2-(2-morpho!iriyl)ethyl]-44rifluoroniethyl-1H-i 

(95) 7-ChlorO'2-cyclohexyl-1 -[2-(2-mbrphollnyl)ethyI)-44rif luoromethyl-1 H-imlda2o[^ 
(96> 7-Fluon>-1 -[2-(2-niorphollriyl)ethyl}-2-phehyl-4-tr1fluoronr)ethyl-'1 H 

(97) 7-Fluoro-1 -[2-(2-morpholjriyl)ethyll-2-(2-pyrrolyl)-4-trFfluoromethyl-1 H-imidaz 
55 (98) 7-Fluoro-1 -[2-(2-morpholinyl)ethyl]-2-(2-thlazolyl)-4-trif luoromethyl-1 H-imldazo[4,5-c]quinoIine 

(99) 7-Fluoro-2-(2-1HHmidazolyl)-1-[2-(2-morpholinyl)ethylH-trifluoromethyl-1Hlmida2o[4^^ 

(100) 7-Fluoro-2-(2-furyl)-1-l2-(2-morpholiriyl)ethyl]-4-trifluoromethyl-1H-imlda2o[4,5-^^ . 

(101) 7-Fluoro-1-[2-(2-morpholinyl)ethyll-2-(2-thienyl)-4-trifluoromethyl-1H-lmidazo[4,5-c]quinol^^ 
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(1 02) 2-CyclopentyI-7-f Iuoro-1 -[2-(2-moipholinyl)ethyl]-4-trifiuoromethy^ 

(1 03) 2-Cyclohexyl-7-fluoro-1 ^2-(2-morpholinyl)ethylH-trifiuoromethyl-1 HHmida2o[4.5-c]quinollne 

(1 04) 7-Methyl-1 -[2-(2-morphoIinyl)ethyl]-2-phenyl-4-trifluoromethyl-1 H-lmidazo[4,5-c]quinoline 

(1 05) 7-Methyl-1 42-(2-morpholinyl)ethyl]-2-(2wn'olyl)-4-trifluoromet^^^ H-lmicla2o[4,5-c]quinoline 

(1 06) 7-MethyM 42-(2-morpholinyl)ethylJ-2-{2-thiazolyl)-4-trif luoromet^^^ H-|midazo[4,5-c]quinoline 

(1 07) 2-(2-1 H-lmldazolyl)-7H7iethyi-1 -[2-(2-morpholinyl)ethyl]-4-trifluoromelhyl-1 H-lmidazo[4i6-c]quinollne 

(1 08) 2-(2-Furyl)-7-methyl-1 -[2-{2-morpholinyl)ethyl]-4-trifluoromethy!-1 H-imida2o[4,5-G]quinollne 

(1 09) 7-Methyl-1 -[2-(2-moiphollnyl)ethyl]-2-(2-thienyl)-44rifluoromethyl-1 H-imida2o[4,5-c]quinoline 

(1 1 0) 2-CycIopentyl-7-methyl-1 -[2-(2HTiorpholinyl)ethyl]-4-trif luoromethyl-1 Himidazo[4,5~c]quinoline 

(111) 2-Cyclohexyl-7-methyl-1 -[2-(2-morpholinyl)ethyl]-4-trifluoromethyl-1 H-imidazo[4,5-c]quinoline 

(112) 6-Methyl-H2-(2-morpholinyl)ethyl]-2-phenyl-4-trifluoromethyl7l H-imidazo[4,5-c]quinoline 

(1 1 3) 6-Methyl-1 -[2-(2-moipholinyl)ethyl]-2-(2'pyrrolyl)-4-trifluoromethyl-1 H-imidazo[4,5rC]quinoline 

(114) 6-Methyl-H2-(2-moipholinyl)ethyl]-2-(2-thia20lyl)-44rifluorom^^ • 

(1 1 5) 2-(2-1 H-lmidazolyl)-6-methyM ^2-(2HTioipholinyl)ethyl]-44rif !uoromethyl-1 H-lmidazo[4,5-^^ 

(116) 2-(2-Furyl)-6-methyl-1-[2-(2-moipholinyl)ethyl]-4-trifluoromet^^^ 

(1 1 7) 6-MethyJ-H2-(2-morpholinyl)ethyl]-2-(2-thlenyl)^-trm^ 

(11 8) 2-Cyclopentyl-6HTiethyl-1 -[2-(2-moipholinyl)ethyn-4-trlfluoromethy^ 

(119) 2-Cyclohexyl-6-methyl-1-[2-(2-morpholinyl)ethyl]-4-trlfluorom ; . 

(1 20) 4-CycIopropyl-2-phenyl-1 -[2-(4i)lperidyl)ethyl]-1 H-imidazo[4,5-c]quin 

(121 ) 4-Cyclopropyl-1 ^2-(4-piperidyl)ethyl]-2-(2-pyrrolyl)-1 H-imidazo[4i5-c]^ 

(122) 2,4-biphenyl-1 -[2-(4-piperidyl)ethyll-1 HHmldazot4,5-c]quin 

(1 23) 4-Phenyl-1 -[2-(4-piperidyl)ethyI]-2-(2-pyrrolyl)-1 H-imidazo[4,5-cJquinolin 

(124) 4-(2-Fuiyl)^2-phenyl-1-[2-(4-piperldyl)ethyl]-1 H-imld^^^ 

(1 25) 2-Phenyl-1 -[2-(4-piperidyl)ethylH-(2^thienyl)-1 H-imidazo[4,6-c]quinonne 

(1 26) 4-CyanG-2-phenyl-1 -[2-(4-piperidyl)ethyl]-1 H-im jdazo[4,5-c]qulnoline 

(127) 4-Mercapto-2i:>henyM 42-(4-piperidyl)ethyl]'1 H-imlda2<^^ 

(128) 2-Phenyl-1 4;2-{4-piperidyl)ethyl]-1 H-lmidazo[4,5-clquinollne-4<a 

(129) 2-PhenyM -[2-(4-piperidyl)ethyn-1 H-imfdazo[4,5-clquinoline'^-^ 

(130) 2-PhcnyM-[2-(1-plperazlnyl)ethyl]-44rifluoromethyl-1HHm^ 
0 31 ) 1 42-(1 -Piperazinyl)ethyl]-2-(2-pyrrolyl)-44nfl^^^ 

(132) 2-PherTyl-H2-(3-piperidyl)ethyl]-4-trifluoromethyM m 

(1 33) 1 42-(3-Piperidyl)ethyl]-2-{2-pyrTolyl)-44rif luoromem^^ 

(134) 1-[2-(2-Morpholinyl)ethyn-2-phenyM4rifluorbmethyN1 H 

(1 35) 1 -[2-(2-Morpholinyl)ethyl]-2-(2-pyrrolyl)-44rifluoromethyl-^ 

(136) 2-Ethoxymethy|-1-[2-(24hiomorpholinyI)ethy!]-4-trifluorometh^ 

(137) 1-[2-(8-Azabicyclo[3.2.1]octan-3-yl)ethyl]-2i)henyl-4TW^ 

(1 38) 1 -[2-(8-A2abicyclo[3.2.1 ]octan-3-yl)ethyl]-2-(2-pyrrolyl)-4-trlf luoromethyl^l H-imida2o[4,5^^ 

(139) 1-(2-Aminoe%l)-2-phenyl-44rifluoromethyi-1 H-imid^^ 

(140) 1-(2-Aminoethyl)-2-(2-pyrrolyl)-4-trifluoromethyl-1 H-imidazo[4,5-^^ 

(141) 1-(2-Dimethylamlnoethyl)-2-phenyl-44rifluoromethyl-1H-imW 

(142) 1-(2-Dimethylaminoethyl)-2-(2-pyiTolyl)-44rifluorGmethyl-1 H^^^^ 

(143) 2-Phenyl-H2-(3-pyrrolidinyl)ethyl]-4-trifluoromethYl-1 H-m 

(1 44) 1 •[2-(3-Azetidinyl)ethyl]-2-(2-pyiT0lyl)-44rif luoromethyl-1 

(146) 6J;8,9«Tetrahydro-2-phenyl-1-[2-(4-piperidyl)ethylH-trifluoromethyl-^ 

(146) 67-Djhydro-2-phenyl-1-[2-(4-plpendyOethyl]-4-trifluoromethyl^1H-lmldazo[5,^^^ 

(147) 67-Dihydro-1-[2-(4i3lperidyl)ethyl]-2-(2i5yrrolyl)-4-trifluoromethyl-1H-i 

(1 48) 6/7-Dihydfo-1^[2-(4i3ipeiidyl)ethyl]-2-(2-'thlazotyl)-4-trifluoromet^^^ 

(1 49) 6,7^Dihydro-2-(2-1 HHmfda2olyl)-1 ^2-(4-piperidyl)ethylH4iif luoromethyhl H-imldazo[5,4rd]cyclopent^ 
pyridine 

(1 50) 2-(2-Furyl)-6,7-dihydro-1 -[2-(4-piperidyl)ethyl]^>trifluoromethyl-1 H-imidazo[5,4-d]cyclopentaIb]pyridine 

(151) 6,7-Dihydro-1-t2-(4-piperidyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1H'im 

(152) 2-Cyclopentyl-67Tdjhydro-1-[2-(4-piperidyl)ethyl]-44rifluoromethyl-t 

(1 53) 2-CyclohGxyl-6,7-dihydro-1 -[2-(4-piperidyl)ethyl]-4-trif luoromethyM H'^lmidazo[5,4-d]Gyclopenla[b]pyridlne 

(1 54) 2-Phenyl-1 -[2-(4-plperidyl)ethyl]-4-trlf luGromethyl-1 H-lmidazo[5,4-dlthieno[3,2-b]pyrjdine 

(1 55) 2-Phehyl^1 -[2-(4-piperidyl)ethyl]-44rlf !uorom(3thyU1 H-im jdazG[^ 

(156) 2-Phenyl^1-(4-piperidyl)-44rifluGromethyl-1H-imidazo[4,^ : . 

(157) 2-Phenyl-H3-(4rpiperidyl)propyl]-44rifluorGmethyl-1 H-1ml^ 

(158) 1-[2-(n-ButylamlnG)ethylHHTiethyl-2-phenyl-1H-imida2o[4,5-c]qulnoline 
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(159) 1-[2-(Ben2ylamino)ethyl]-4-methyl-2-phenyI-1H-lmlda20[4,5-c]quinollne 

(1 60) 4-Methyl-2-phenyl-1 -[2-(triphenylmethylamino)ethyl]-1 H^mlda20[4,5-c]qulnollne 

(1 61 ) Benzyl N-[2-(4-methyl-2-phenyl-1 H-imidazo[4,5-c]quinolin-1 -yl)ethyl]carbamate 

(1 62) N-[2-(4-Methyl-2-phenyl-1 H-imlda2o[4,5Kj]quinolin-1 -yl)ethyl]acete^^ 

(163) N-Methyl-N42-(4-methyl-2-phenyl-1H-imida2o[4,5-<:lquinolin-1-^^^ 

(164) NH[2-(4-Methyl-2-phenyl-1 H-imidazo[4,5K;]quinolin-1 -yl)ethyl]methanesuff^ 

(1 65) N-{2-(4-Methyl-2-phenyl-1 H-imldazo[4,5-c]quinolin-1 -yl)ethyl] p-toluenesulfonamide 
1^ (1 66) 1 -(2-GuanidinoethyI)-4-methyl-2-phenyl-tH-imida^^ 

' 067)2-Methylamino4^-[2-(2-phenyl-44rifluoromethy(-1H-imidazo[4,5<Jlqum 

(1 68) 2-Methylamino-N-[2-[2-(2-pyrrolyl)-4-trifluoromethyl-1 H-imidazo[4,5-c]quinolin-1 -yl]ethyl]acetiamide 
V (169) 2-Dimethylamlno-N-[2-(2-phenyl-44rifluoromethyl-1H-imidazo[4,5^^ 

(1 70) 2-Dimethylamino-N-[2-[2-(2-pyrrolyl)-4-trlfluoromethyl-1 H-lmidazo[4,5-c]qulnolin-1 -yljethyljacetamide 

(171) 2-Amlno-^N-[2-(2-phenyl-4-trifluoromethyl-1H-imida20[4,5^^^ . 

(1 72) 2-Amino-N-[2-[2-(2-pyrrolyl)-4-trjf luoromethyl-1 H-imldaz^^^^ 

(1 73) 1-Acetyl-4-[2-(2-phenyl-4-trifluoromethyl-1 H-lmidazo[4,5-c]quinolin-1 -yl)ethyl]piperidine 

(174) 1-[2-(1-BenzyM-piperidyOethyO-2-phenyl-4-trlfluorome%^^ . i 

(1 75) 7-Chloro-2-(2-hydroxyphenyl)-1 -[2-(4-plperidyl)ethyl]-4-trif luoromethyl-1 H-imida2o[4,5-c]qulnollne 

(1 76) 7-Chloro-2-(2-methoxyphenyl)-1 ^2-(4-plperldyl)ethylH-trif luoromethyl-1 H-imidazo[4,5-c]quinollne 

(1 77) 7-ChIoro-2-(3-hydroxyphenyl)-1-[2-(4-plperidyl)ethyO-4-trifIuoromethyl^ H-lmida2o[4,5-c]quinoline 

(1 78) 7-Chloro-2-(3-methoxyphenyl)-1 -[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1 H-imidazo[4,5-c]quinoline 

(1 79) 7-Chloro-2-(4-hydroxyphenyl)-1 -[2*(4-piperidyl)ethyl]-4-tiif luoromethy 1-1 H-imldazo[4,5-c]quinoline 

(1 80) 7-Chloro-2-(4-methoxyphenyl)-1 -[2-(4-piperidyl)ethylH-trifluoromethyl-1 H-imida2o[4,5-c]quinoline 

(181) 2-(2-Hydroxyphenyl)-7-methyl-1 -[2-(4-piperidyl)ethyl)-4-trlf Iuoromethyl-1 H-imldazo[4,5-c]qu}nollne 

(1 82) 2-(2-Methoxyphenyl)-7-methyl-1 -(2-(4-piperidyl)ethylH4rif luoromethyl-1 H-imida2o[4,5-c]quinollne 

(1 83) 2-(3-Hydroxyphenyl)-7-methyl-1 -[2-(4-plperidyl)Gthyl]-44rif luoromethyl-1 H-lmida20[4,5-c]quinoline 

(1 84) 2-(3-Methoxyphenyl)-7-methyl-1 -[2-(4-plperidyl)ethyl]-4-trifluoromethyl-1 H.imidazo[4,5-c]qujnoline 

(1 85) 2-(4*Hydroxyphenyl)-7-methyl-1 -[2-(4-piperidyl)ethyl]-4-trif luoromethyl-1 H-lmida2o[4,5<:]quinoline 

(1 86) 2-(4-MethoxyphenyO-7-methyl-1 ^2-(4-piperkiyl)ethyl]-4-trifluorpmethyl-1 HHmidazo[4,5-c]qulnolihe 

[0024] The noyel 1 H-imidazopyridlne derivatives represented by the aforementioned general fomiula (I) or (II) ac- 
cording to the present invention can be prepared by, for example, various methods such as exemplified below; however, 
the preparation methods of the compounds of the present Invention are not limited thereto. In the following preparation 
methods, specific explanations for the compounds represented by the aforementioned g 

and it is obvious that these preparation methods include the preparation methods of the compounds repi'esented by ^ 
the aforementioned general fomiula (II). 

[0025] As the first synthetic method of the cornpounds of the present invention, the following preparation caii be, 
carried out in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1 991 or Tetrahedron, Vol. 51 , p. 581 3 (1 995): 




step 2 



, RHCHaK—NHi 
(VH) 




(vm) 



steps 




Steps 4 or 5 
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wherein represents a cycloalkyl group which may be substituted, an alky) group which may be substituted, or an 
aryl group which may be substituted;, and R^. k. and ring A have the same meanings as those defined above. 
[0026] In Step 1 , the compound of the general foimula (VI) can be obtained by allovying the compound represented 
by the general formula (V) to react with a chlorinating agent, for example, phosphorus ogychloride, thionyl chloride, 
phosgene, oxatyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene and N,N-dimethylfomiamide at a temperature ranging from 0*C to 200*C. 

[0027] In Step 2, the compound of the general fomnula (Vjli) can be obtained by reacting the amine represented by 
the general fomriula (Vli) with the compound of the general fomiula (VI) In a solvent such as N,N-dimethylformamide 
and toluene in the presence or absence of a base such as triethytamine and potassium carbonate at a temperature 
ranging from -10°C to the reflux temperature of a solvent 

[0028] In Step 3, the compound of the general fonnula (IX) can be obtained by reducing the.nitro group of the com- 
pound of the general fonnula <Vlil) according to an ordinarily-used reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nk^el. and palladium/carbon; reduction using nrckel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0029] In Step 4, the compound of the genera) fonnula (X) can be obtained by reacting the compound of the general 
fonnula (IX) with a compound represented by the following general fonnula (XI),:(XII), (Xlll)^ or (XiV): 

: R^COX (XII) 
(R^CO)20 - / : (XIII) 

R^COgH : I . ixWf) 

wherein R fepreseriis a lower alkyi group; X represierits a halogen atom; R** has the sarne meaning as thatdetlried 

'^above, 

in the presence or Absence of a basic catalyst such as tnethylamtne, N,N-diisopropylethylamine, pyridine, sodium 
cari^bnate, and potassium cart)6nate; or an acid catalyst such as hydrochlond acid, sulfuric actd^ and p-tpiuenesLllfonic 
acid, in the presence or absence of a solvent such as N,N-dimethylformamide, 1 ,2-dichloroethane, tetrahydrofuran';. 
acetonitrile, xylene, and toluene, at a temperature ranging from O^C to 200°C. 

[0030] As an alternate step for Step 4, the compound of the general formula (X) can be obtained in Step 5 by reacting 
the compound of the general fonnula (IX) With a compound represented by this following general fonnula (XV): 

R^CHO (XV) 
wherein R^ has the same meanings as that defined above, 

in the presence of 2,3'dichloro-5,6-dicyano-1 ,4-benz6quinone in a solvent such as acetonitrile, 1 ,4-dioxane, tetrahy- 
drofuran, 1 ,2-dichloroethane, and toluene at a temperature ranging from 0**C to the reflux temperature of the solvent. 
[0031] According to the second synthetic method of the compounds of the present Invention, trie» compound of the 
following general fonnula (XVII): 
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wherein R^, R^, k, and ring A have the same meanings as those defined above, 

can be obtained by reacting the compound of the following general formula (XVi) which can be synthesized by the 
method disclosed in Japanese Patent Unexamined Publication(KOKAI) No. Sho 60-1 23488/1 985: 




(XVI) 



wherein R**, R^, k, and ring A have the same meanings as those defined above, with an oxidizing agent such as 
hydrogen peroxide, m-chloroperbenzoic acid, meta sodium periodate, meta potassium peiiodate or the like in a solvent 
such as methylene chloride, chtoroform, 1 ,2-dichioroethane, tetrahydrofuran, 1,4<lioxane, nfiethanol, acetone, and 
water, or a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of a solvent, after 
protecting at need the nitrogen atom of the amino group represented by R^ which may be substituted or the saturated 
nitrogen-containing heterocydte group representedby R^ whose nitrogen atom not bound to the adjacent (CH2)(c group 
whbh may be substituted, with a protecting group such as alkanbyl groups in a conventional manner, and furthenmore 
deprotecting at heed the protecting group such as aikanoyi groups in a conventional manner. 
[0032] Then, the compound of the general fomiula (I) wherein R^ is cyano group can be obtained by treating the 
compound of the genereil fonnula (XVII) with cyanotrimethylsilane in the presence of 1 ,8-diaizabicyclo[5.4.P]-7-un- 
decene in a solvent such ais N,N-dimethylfonnriamide, tetrahydrofuran, 1,4<lioxane, 1,2-dichloroethane, acfetonitrile, 
and toluene at a temperature ranging from O^'C to the reflux temperature of a solvent. 

[0033] According to the third synthetic method of the compounds of the present invention, the confipdund of the 
general formula (I) wherein R^ is mercaptd group can be obtained by treating the compound of the following general 
formula (XVIII) obtainable from a starting material wherein R^ of the conhpound of the aforementioned general formula 
(V) is replaced with a chlorine atom in a similar manner to the firsit synthetic method: 




<xvnD 



wherein Ri, R^, k, and ring A have the same meanings as ttiose defined above, with thiourea ih d sblvent such ds 
methanol, ethanol, n-propanol, N,N-dimethylformamide, dimethyl sulfoxide, tetrahydrofuran, 1,4-dioxane, or the afore- 
mentioned solvent containing water at a temperature ranging from room temperature to the reflux temperaturie of a 
solvent. 

[0034] According to the forth synthetic method of the compounds of the present invention, the compound of the 
aforementioned general formula (I) wherein R^ is carbamoyl group orcart>oxyt group can be obtained by treating the 
compound of the aforementioned general formula (t) wherein R^ is cyano group obtained by the second syhthetk: 
method by using an add such as hydrochloric acid, hydrobromic acfcl, isulfurfc acid, and phosphoric acid or k base 
such as sodium hydroxide, potassiunfi hydroxide, barium hydroxide in a soh^ent such as methanol, ethanol, n-propanol, 
ethyleneglycol, diethyleneglycoL N;N-din1ethytfomnamide, dimethyl sulfoxide, acetic add, water, or a mixed Solvent 
thereof at a temperature ranging from room temperature to the reflux temperature of a solvent: : 
[0035] Abcordirig to the fifth synthetic method of the compounds of the present invention, the compound of thie dfore- 
mentioned general formula(l), wherein R3 is a deprotected amino group or R^ is a saturated nitrogen-containing het- 
erocyclic group whose nitrogen atom not bound to the adjacent (CH2)k group is deprotected, can be obtained by sub- 
jecting the compound of the aforementioned general formula (I), wherein the nitrogen atom of the amino group repre^ 
sented by R^ has a protective group such ais alkahoyi group, alkoxycarbonyl group, benzyl group, and trifluoroacetyl 
group or wherein a nitrogen atom of the saturated nitrogen-containing heterocyclk: group that is not bound to the 
adjacent (CIH2)ic group has a protective group such as aikanoyi group, alkoxycarbonyl group; benzyl group, and trif- 
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- . ^ reaction by using an acid or an alkali, or to hydr^J^ation by using a metal catalyst 

depending on a kind of a protective group on the nitrogen atom. 

[0036] The deprotection by using an acid or an alkali can be carried out with an acid or a base in the presence or 
absence of a cation scavenger such as anisole and thioanisole in a solvent. Examples of the solvent used include for 
example, ethyl acetate, methylene chloride, 1 .2-dlchloroethane. 1,4-dioxane, methanol, ethanol, n-propanol N N- 
dimethylfonnamide, tetrahydrofuran. water, and a mixed solvent thereof. Examples of the acid used include for exam- 
ple, hydrochloric acid, an ethyl acetate solution of hydrogen chtoride. an ethanolfc solution of hydrogen chloride sulfuric 
acid, hydrobromic acid, trifluoroacetic acid, p-toluenesulfonic acid, forniic acid, acetic acid and the like Examples of 
the base include, for example, hydroxides, carbonates or hydrogencarbonates of an alkali metal such as sodium and 
potassium or of alkaline-earth metal such as magnesium and calcium and the like. The reaction can be carried out at 
a temperature ranging from CC to the reflux temperature of a solvent. 

[00371 The hydrogenation can be earned out by using a metal catalyst such as platinum, palladium/carbon Raney 
nickel, Pearlman's reagent in a solvent such as water, methanol, ethanol, n-propanol. acetic add, and a mixed'solvent 
thereof in the presence or absence of an acid such as hydrochloric acid at a temperature rangingfrom room temperature 
to the reflux temperature of the soh^nt under a hydrogen pressure ranging from normal pressure to 200 Pa 
[0038] According to sixth synthetic method of the compounds of the present invention, the compound of the afore- 
mentioned general fonnula(l). wherein R3 is an amino group whfch is substituted by a functional group or R3 is a 
saturated nitrogen-containing heterocyclic group whose nitrogen atom, not bound to the adjacent (CHj),, group is sub- 
stituted by a functional group, can be obtained by reacting the compound of the aforementioned general fonnula (1) 
wherein R is non^prptected amino group or wherein R3 is a saturated nitrogen-conteining heterocyclfc group whose 
nitrogen atom not bound to the adjacent (CHa)^ group is not protected, with a reagent for introducing a functfonal group 
on a nitrogen atom. o r 

[003i9J The reaction can be carried out in the presence or absence of a solvent such as N.N-dimethylfomiamide 
methylene chlonde. tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 .2-d'ichloroethane.-1.4-dioxane. methanol, eth- 
anol. n-propanol. water, and a mixed solvent thereof in the presence or absence of a base such as triethylamine and 
potassium carbonate at a temperature ranging from 0°C to SOO'C. 

[0040] Examples of the reagent for introducing a functional group on a nitrogen atom include, for example alkyi 
hahdes. triphenylmethyl chloride, triphenylmethyl bromide, benzyl chloride, benzyl bromide, benzhydtyl chtoride ben- 
zhydiyl bromWe, a mixture of formic acid and fpmialin, acetyl chloride, acetic anhydride, trinuoroacetfc anhydride 
benzoyl chtoride. chtoroacetyl chtoride. benzyl chlorocartDonate. ethyl chlorocaibonate, di-tert-butyl dicarbonate sodi- 
um cyanate. aikyi isocyanates. sodium thiocyanate, alkyI isothiocyanates. 1 H-pyiazole-l-carboxamkJine. methanesul- 
fonyl chtonde, p-toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes. alkylurethanes thiourethanes 
alkylthiourethanes and the like. 

[0041] According to the seventh synthetic method of the compounds of the present invention, the compound of the 
aforementioned general f onnula(l). wherein R3 is an amino group having an alkoxycarbonyl group or benzytoxycart)onyl 
group as a substituent or R3 is a saturated nitrogen-containing heterocyclic group whose nitrogen atom not bound to 
the adjacent (CH2)k group has an alkoxycariDonyl group or benzyloxycairbonyl group as a substituent. can be obtained 
by reacting the compound of the aforementioned general fbmnula (I), wherein R3 is an amino group having an alkyI 
group or benzyl group as a substituent or wherein R3 is a saturated nitrogen-containing heterocyclic group whose 
nitrogen atom not bound to the adjacent (CHg)^ group has an alkyI group or benzyl group as a substituent. with an 
alkyI chlorocarbonate or benzyl chlorocartionate in the presence or absence of a solvent such as methylene chloride 
and toluene in the presence or absence of a base such as triethylamine^nd potassium caibonate at a temperature 
ranging frorn0»C to 200"C. , ^ 
[0042] According to the eighth synthetic method of the compounds of the present invention, the compound of the 
aforementioned general tormula(l). wherein R3 is an amino, group having an aminoall^l group or an aminoalkanoyi 
group as a substituent or wherein Is a saturated nitrogen-containing heterocyclic group whose nitrogen atom not 
bound to the adjacent (CHg)^ group has an aminoalkyi group or an aminoalkanoyi group as a substituent,. can be 
obtained by reading the compound of the aforementioned general fonnula (I), wherein R3 is an amino group.having 
a halogenoalKyl group or a halogenoalkanoyi group as a substituent or. wherein R3 is a saturated nitrogen-containing 
heterocyclic group whose nitrogen atom not bound to the adjacent (CHg)^ group has a halogenoalkyi group or a hal- 
ogenoalkanoyi group as a substituent. with a various kind of amines such as dimethylamine, methylamine, benzylamine 
^nd the like in the presence or absence of a solvent such as methanol, ethanol. N.N-dimethylformamidei methylene 
chloride, and toluene at a temperature ranging from O'C to 2pp«'C. Alternatively, the aforementioned compound can 
be obtained by treatment with potassium phthallmide In the. presence or absence of a soh^ent such as N.N-dimethyl- 
fomiamide and dimethyl sulfoxide at a temperature ranging from O'C to 200OC. and then treatment with hydrazine 
hydrate m the presence or absence of a solvent such as methanol, ethanol. and N.N-dimethylfomiamide at a temper- 
ature ranging from 0°C to 200°C. 

[0043J In the preparations of ,the compounds of the present Invention, 4-hydroxy-3-nitropyridine derivatives repre- 
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sented by the aforementioned general fonnula (V), which are used as starting nnaterials, can be obtained, for example, 
by the novel synthetic method as described below: 




(xxrv) 



wherein and ring A have the sarne meanings as those defined above. v 
5a [0044] In Step 6, the compound of the general formula (XX) can be obtained by reacting the compound of the general 
fomnula (XIX) with nitromethane in asolvent such as N,N-dimethylfomiamide, dimethyl sulfoxide, tetrahydrofuran, and 
toluene in the presence of a base such as sodium carbonate, potassium carbonate, potassium tert-butoxide, sodjum 
hydride at a temperature ranging from 0®C to the reflux temperature of a solvent. 

[0045] In Step 7^ the compound of the general formula (XXI) can be obtained by reacting the compound of the general 
35 formula (XX) with the compound of the following general formula (XXV) or (XXVI): 



40 



R^COX 



(R^COlgO 



(XXV) 

(xkvi) 



45 



wherein R7 and X havia the same meanings as those defined above, in the presence or absence of a base such as 
triethylamine and potassium carbonate in the presence or absence of a solvent such as methylene chloride, 1 ,2-dichio- 
roethane, N,N-dimethytformamlde, tetrahydrofurari, acetonitrile, xylene, and toluene at a temperature ranging from 
0°Cto20b'*C. 

[0046] As an alternative step for Step 7, the compound of the general formula (XXI) can be obtained by reacting the 
compound of the following general formula (XXVII): 



SO: 



R^COgH 



(XXVII) 



55 



wherein R^ hais the same meanings as that defined above, with £i reagent for activating carboxylic acid in a cdhventiohal 
manner to obtain an acid halide, or a mixed acid anhydride orthe like, and theri reacting the product with the dompound 
of the general fomnula (XX) in the presence or absence of a base such as triethylamine or potassium carbonate In a 
solvent such as methylene chloride, 1 ,2-dichlbr6^thane, N,N-dimethyKormamide, tetrahydrofuran; acetonitrile, xylene, 
and toluene at a temperature ranging from Q^C to the reflux temperature of a solvent. 
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[0047] Examples of the reagent for activating carboxyllc acid used in the aforementioned preparation method include, 
for example, thionyl chlonde. oxalyl chloride, ethyl chlorofomiate. pivaloyi chloride. 1 .1 '-carbonyidiimidazole, 1 ,3-dicy- 
clohexylcarbodiimide, propylphosphonlc acid anhydride and the like. 

[0048] As still further alternative method for preparation of the compound of the general fomriula (XXI), thecompound 

5 of the general fonmula (XXII) in Step 8 is reacted with a compound with an activated carboxylic acid derived from the 
compound of the general fomiula (XXV), (XXVI), or (XXVII) In the presence or absence of a solvent such as chlorofomn, 
1 ,2-dichloroethane, N.N-dimethylfomnamide, tetrahydrofuran, acetonitrile, xylene, and toluene at a temperature rang- 
ing from 0**C to 200^*0 to obtain the compound of the general formula (XXIII), and after the resulting product is activated 
as a pretreatment for Step 10 by using a reagent for activating carboxylic acid according to the method of Step 7, or 

10 the resulting product Is dehydrated for Step 9 by a method of heating in acetic anhydride and the like to obtain the 
compound of the general fomiula (XXIV), the compound of the general fomiula (XXlj can be obtained by reacting the 
compound of general fomiula (XXIII) or (XXIV) with nitromethane for Step 10 or Step 11 in a solvent such as N,N- 
dimethylfomiamide, dimethyl sulfoxide, tetrahydrofuran, acetonitrile, and toluene in the presence of a base such as 
sodium cartDonate, potassium carbonate, potassium tert-butoxide. sodium hydride at a temperature ranging from 0**C 

15 to the reflux temperature of a solvent. - 

[0049] In Step 1 2, the compound of the general fpmdulai (V) can be obtained by treiating the compound of the general 
formula (XXI) In the presence of a base such as 4<iimethylamlnopyr1dine, sodium carbonate, potassium carbonate, 
potassium tert-butoxide, and sodium hydride in a solvent such as N,N-dimethylfonnamide, tetrahydrofuran, and ace- 
tonitrile at a temperature ranging from 0**C to the reflux temperature of a solvent. 

20 [0050] Some of the compounds represented by the general fdmriulas (VII). (XVI). and (XVIII) to (XXIV) which are 
starting materials or synthetic Intemiediates in the preparations of the compounds of the present invention are known 
compounds, which are disclosed in, for example. Journal of Medicinal Chemistry, Vol, 40, p.1779 (1997); Chemical 
Pharmaceutical Bulletin. Vol. 24, p.431. 1976; Synthesis, p.505, 1 980; The Journal of Organic Chemistry, Vol. 50, p. 
1248, 1 985; Joumal of Heterocyclic Chemistry, Vol. 21 , p. 1 346, 1 984 and the like, and can be prepared according to 

25 the methods described therein. The preparations of some novel compounds will be described in reference examples. , 
[0051] The compounds of the present invention have inhibitory action against production of a cytokine, and they are 
useful as active ingredients of medicaments for preventive and/or therapeutk; treatment of diseases in which a cytokine 
such as TNF or IL-1 is involved. Examples of the diseases in which a cytokine is involved include, for example, chronic 
inflammatory diseases (e.g., rheumatic arthritis,. osteoarthritis and the lijce), allergic rhinitis, atopic dermatitis, contact 

30 : dermatitis, urticaria, eczema, pruritus cutaneus. prurigo, asthma, sepsis.. septfc shock, various autoimmune diseases 
[autoimmune hemic diseases (e.g., hemolytb aneniia, anaplastic anernja, idiopathic thrombocythemia arid the like), 
autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease and the like), autoimmune corneitls (e.g,, kera- 
toconjunctivitis sicca, spring catan-h and the like), endocrine ophthalmopathy Graves disease, sarcoid granuloma, 
riiultiple sclerosis, systemic erythematodes, multiple chondritis, pachydemiia, aptive chronic hepatitis, myasthenia 

35 gravis, psoriasis, interstitial pulmonary fibrosis and the like), diabetes, cancerous cachexia, HIV-infectious cachexia, 
and the like of mammals including human. ^ 
[0052] The medicaments which comprise as an active ingredient the novel 1 H-imidazopyridine derivative represented 
by the aforementioned general fonnula (I) or (II) or a phamiacologically acceptable salt thereof are generally admin- 
istered as oral preparations in the fomns of capsules, tablets, fine granules, granules, powders, syrups, dry syrups, 

40 solutfons and the like, or as parenteral preparations in the f onus of injections, suppositories, eye drops, eye ointments, 
ear drops, nasal drops, dennal preparations, inhalations and the like. These fomiulations can be manufactured ac- 
cording to conventional methods by addition of phamiacologically and phamiaceutically acceptable additives. For ex- 
arnple, in the oral preparations and suppositories, phamrTaceutipal ingredients may be used such as excipients such 
as lactose, D-mannitol, com starch, and crystaliine celiulose; disinfegrators sueh as carbbxYmethylcellulose, car- 

45 bpxymethylcellulose calcium, partly pregelatinlzed starch, crosc^rrneitose sodium, and crbspovidone; bihdiers such as 
hydroxypropyl cellulose, hydroxypropyl methylcellulose, and polyvinylpyrrolidone; lubricants such as rfiagneslum stea- 
rate, talc, hydrogenated oil, dimethylpolysiloxane, hydrated silicon dioxide, light anhydrous sllrcic add, and carnauba 
wax; coating agents such as hydroxypropyl niethylcellu lose, sucrose, and titanium oxide; plastrcizers such as triethyl 
citrate, polyethylene glycol, and fatty acid ester of glycerol; bases such as polyethylene glycol and hard fat and the 

50 like. In injections, or eye or ear drops, pharmaceutical Ingredients may be used isuch as solubilizers or solubilizing aids 
which may constitute aqueous preparations or those dissolved upon use such as distilled water for injection, physio- 
logical saline, and propylene glycol; pH modifiers such as inorganic or organic acids or bases; isotonicities such as 
sodium chloride,, glucose, and glycerin; stabilizers and the like; and in eye ointments and dermal preparations, phar- 
maceutical ingredients which are suitable for ointrnerits. creahris. and patches such as white yaseline. macrogols, glyc- 

55 erin, and cotton cloth. 

[0053] A dose of the medicament of the present invention may be appropriately chosen depending on conditions of 
a patient and a route of administration. For example, generally frpnri about 0.1 to 1 ,000 mg for oral administration, and 
from about 0.01 to 500 mg for parenteral administration as a daily dose for an adult, which may be administered one 
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a day or several times a day as divided portions. However, it is desirable that the aforementioned dose may suitably 
be increased or decreased depending on a purpose of a therapeutic or preventive treatment, part or type of a disease, 
and the age or symptoms of a patient. 

5 Examples 

[0054] The present invention will be more specifically explained by referring to Reference Examples and Working 
Examples. However, the scope of the present invention is not limited to ttiese examples. 

[0055] The abbreviations in the tables have the following meanings: Ph. phenyl group; Boc, tert-butoxycarbonyl 
10 group; Me, methyl group; and Et, ethyl group. 

Reference example 1 

2*-Amino-4'-chloro-2-nitroacetophenone 



[0056] To a solution of 14.4 g of 7-chloro-2H-3,1-benzoxazine-2,4-1H-diorie in 120 ml of dimethyl sulfoxide, 20.1 g 

of potassium carbonate and 15.7 ml of nitromethane were added, and the mixture was stinted at 40^*0 for 24 hours. 

The reaction mixture was added with 8 ml of nitromethane again, and stirred at 40''C for 24 hours. The reaction mixture 

was poured into ice-water and adjusted to pH 5 with 10% hydrochloric acid, and then added with diethyl ether. The 
20 ' insoluble matter was filtered off, and the diethyl ether layer was washed with water, and dried, and the solvent was 

evaporated. The residue was purified by silica gel column chromatography using a mixture of ethyl acetate and n- 

heptane (1 :1) as eluting solvent, and then washed with diisopropyl ether to give 7.01 g of yellowish brown crystals. 

Recrystallization from a hilxture of ethyl acetate and diisopropyl ether gave yellowish orange crystals having the rnelting 

point of from 131 to 1 32°C. 
25 Elemental analysis for C8H7CIN2O3 

Calculated % C,44.77; H,3.29; N.13.05 

Found % C,44.73; H,3.27; N,12.99 

[0057] In accordance with the method of Reference example 1 , the compounds of Reference examples 2 through 4; 
were obtained. 



Reference example 2 

2*-Amino-4*-fluoro-2-nitrbacetophen6ne 

35 [0058] 

Appearance : pale yellowish brown needles 
Recrystallization solvent : ethyl acetate-diisopropyl ether 
Melting point: 117-118»C 
40 Elemental analysis for C8H7FN2O3 

Calculated % C,48.49; H,3.56; N.14.14 
Found % C.48.71 ; H,3.68; N,14.20 

Reference example 3 

45 

2'-Amlno-4*-methyl-2-nitroacetophenone 



15 



30 



[0059] 



so 



Appearance : yellow crystals 

Recrystallization solvent : ethyl acetate-diisopropyl ether 
Melting point : 96-97^C 
Elemental analysis for C9H^qN203 
Calculated % C,55.67; H,5.19; N,14.43 
Found %C,55.69; H,5.04; N,14.42 



55 



Reference example 4 



EP 1256 582 A1 



2'-Amfno-3*-methyl-2-nitroacetophenone 
5 [0060] 

Appearance : yellow crystals 

Recrystallization solvent: ethyl acetate-dilsopropyl ether ■ . . 

Mefting point: 100-1 ore 

10 Elemental analysis for C9H«,oN203 . . . 

Calculated % C.55.67; H,5.19; N,14.43 
Found % C,55.67; H,5.07; N,1 4.43 

Reference example 5 

15 

2-Nttro-2'-(trtfluoroacetylamio)acetophenone 

[0061 1 To a suspension of 7.65 g of 2*-amlno-2-nitroacetophenone In 50 ml of toluene, 6 ml of trifluoroacetlc anhydride 
was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 30 niinutes. The reaction 
^0 mixture was added with water, and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and the solvent was evaporated. The obtained residue was washed with diisoprppyl ether 
to give 10.7 g of pale purple crystals. 

NMR spectrum 6 (GDCI3) ppm: 5.96 (2H,s), 7.36 (1H,t,J=8Hz) 7.68 ,(1H,d,J=8Hz), 7.79 (1H,t,J=8Hz), 8.80 (1H,d, 
J=8Hz), 12.14 (1H,brs) 

25 IR spectrum v(KBr)cm-'': 1734, 1680 , 
Mass spectrum m/z:276(M+) i 

. Reference example 6 ; . , . . 

30 2'-(Benzoylamino)-2-nitroacetophenone 

[0062] The mixture of 5.72 g of 2-phenyMH-3,1-benzoxazln-4-one, 4.96 g of potassium carbonate, 2.1 ml of ni- 
tromethane and 29 ml of dimethyl sulfoxide was stirred at room temperature for 3 hours. The reaction liquid was pourqd 
. into water and added with ethyl acetate, and then adjusted to pH 3-4 with 2 M hydrochloric acid dropwise. The precip- 
es itated crystals were collected by filtration. The crystals were washed successively with water and ethyl acetate to give . 
5.94 g of pale yellow crystals. 

NMR spectrum 8 (CDCI3) ppm: 6.00 (2H,s), 7.21 (1 H,t, J=7Hz), 7.54 (2H.t.J=7Hz). 7.59(2H,t.J=8Hz). 7,75 (1 H,tJ=8Hz). 
8.05 (2H,d,J=7Hz), 9.09 (1H,d,J=8Hz). 12.08(1 H,brs) - - 

IR spectrum v (KBr)cm-'»:3312,1692,1668.1590,1306 
40 Mass spectrum m/z:284(M+) . , 

[0063] In accordance with the methods of Reference examples 5 and 6, the compounds of Reference^ examples 7 
through 14 were obtained. 



45 



so 



55 
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Reference 
example 


Structural fornnuia 


Physical properties 
(Recrystailization solvent) 


7 


0 

CF3 


yellowish orange crystals 

NMR 5 (CDCl3)ppm:2.'32(3H.s),5.48(1 H, 

brs).6.81(1H,d.J=8Hz).7.35(1H.dd,J=»8.2 

Hz),7.73(1H.d.J-2Hz) 

IR J/ (KBr) cm'V33S2,1738 

MS m/2:289(M*-1) 


8 




pale yellow crystals 
(AcOEt-lso-PrzO) 
mp. 152-1 53*C 

Elemental analysis for CioHbCIF3N204 
Calcd.%: C. 38.67; H, 1.95; N. 9.02 
Found%: C, 38.84; H. 1 .97; N, 8.98 


9 


0 


pale yellow needles(iso-Pr20) 
mp, 129-1 30"C 

Elemental analysis for C10H6F4N2O4 
Calcd.%: C. 40.83; H. 2.06; N, 9.52 
Found%: C. 40.79; H. 2.10; N, 9.58 


10 


0 

Me'''^^^^NlHC0CF3 


colorless crystals(AcOEt-iso-Pr20) 
mp. i61-162"C 

Elemental arialysis for CitH9F3N2Q4 
Found%: C, 45.53; H. 3-05; N, 9.77 


11 


0 

^V^NHCOCFa 
Me 


colorless crystals(AcOEt-lso-Pr20) 
mp. 131.5-133't; 

Elemental analysis for C11H9F3N2O4 
Calcd.%: C, 45.53; H, 3.13; N, 9.65 
Found%: C, 45,55; H, 3.07; N, 9.61 


12 


0 


colorless crystals(AcOEt-iso-Pr20) 

mp, 139.5-140.5^0 

Elemental analysis for Ci2Hi2N204 
Caicd.%: C, oo.Oo, n, 4.o7, N. n .za 
Found%: C. 57.99; H, 4.89; N. 11.32 


13 


0 


colorless fine needles(MeOH) 
mp, 1 96.5-1 98,5*t (decomposition) 
Elemental analysis for C13H10N2O5 
Calcd.%' C. 56.94: H. 3.68; N, 10.22 
Found%: C. 56.95; H. 3.76; N, 10.25 


14 




pale green crystals(MeOH) 
mp, 176.5-1 77°C (decomposition) 
Elemental analysis for C13H10N2O4S 
Calcd.%: C. 53.79; H. 3.47; N. 9.65 
Found%: C. 53.71; H, 3.55; N, 9.61 



Reference example 15 
3-Nitro-2-trifluoromethyl-4-quinolinoI 

[0064] A solution of 10.5 g of 2-nitro-2'-(trifluoroacetyIamino)acetoplienone and 5.57 g of 4-dimethylaminopyridine 
in 80 ml of tetrahydrof uran was refluxed for 30 minutes. The reaction mixture was added with water and adjusted to 



10 



15 
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pH 1 with 10% hydrochloric acid The precipitated crystals were collected by filtration and washed suocessively with 
water and diisopropyl ether to give 9.50 g of crystals. Recrystaliization from ethyl acetate.gave pale brown crystals 
having the sublimation point of from 245 to 254°C. 
Elemental analysis for C.|oH5F3N203 
Calculated % C,46.53; H,1. 96; N,10.85 
Found % C,46.40; H,2.12; N,10,95 

[0065] In.accordance with the method of Reference example 1 5, the compounds of Risference examples 16through 
24 were obtained. 




20 
25 


Reference example 


R8 


R9 


RIO 


Physical properties (Recrystaliization solvent) 


16 


Me 


H 


H 


yellowish brown crystals{EtOH-AcOEt) mp, 264-266.5**C 
(decomposition) 

Elemental analysis for C11H7F3N2O3 
Calcd.%: C, 48.54; H, 2.59; N, 10.29 
Found%: C, 48.53; H, 2.78; N, 10.39 


30 


17 


H 


CI 


H 


colorless crystals{AcOEt) mp, 237-249°C (sublimation) 
Elemental analysis for C^qH4CIF3N203 
Calcd.%: C, 41 .05; H, 1 .38; N, 9.57 
Found%: C; 40.94; H, 1 .46; N, 9.52 


18 


H 


F 


H 


pale orange plates(AcOEt-iso-Pr20) mp, 270-273**,C (decomposition) 

Elemental analysis for C^o^4'^4N2^3 

Ca!cd.%: C. 43:49; H, 1.46; N, 10.14 

Found%: C, 43.61; H, 1.67; N, 10.28 . 


35 


19 


H 


Me 


H 


pale yellowish brown crystals(AcOEt) mp, 222-224*0 (sublimation) 
Elemental analysis for C^^ H7F3N2b3 
Calcd.%: C, 48.64; H, 2.59; N. 10.29 
Found%: C, 48.58; H, 2.61; N, 10.35 


40 


20 




H 


Me. 


yellow crystals(n-H(Bptane-fso-Pr20) hnp. 1 56-1 57*C 
Elemental analysis for C^^ H7F3N2O3 
Calcd.%: C, 48.54; H, 2.59; N. 10.29 
Found%: C. 48.82; H, 2.76; N. 1 0.37 



OH 



EP i 256 582 A1 





Reference 
example 




Physical properties 
(RecrystalKzation solvent) 


5 


21 




yellowish brown crystais(MeOH) 
mp, ^300*0 

Elemental analysis for C12H10N2O3 
Calcd.%: C. 62.60; H. 4.38; N. 12.17 
Found%: C. 62,48; H. 4.47; N, 12.14 


10 

15 


22 


-Ph 


pale yellow crystals(MeOH} 
mp. ^30d*C 

Elemental analysis for C15H10N2O3 
Calccl.%: C, 67.67; H. 3.79; N, 10.52 
Found%: C. 67.44; H. 3.88; N, 10.44 


20 


23 




yellow crystais(MeOH) 
mp. ^3pO"C 

Elemental analysis for C13H8N2O4 
Calcd.%: C, 60.94; H. 3.15; N. 10.93 
Found%: C, 61.00; H. 3.29; N, 10.91 


25 


24 




yellow prisms(MeOH) 
mp, ^3b0°C 

Elemental analysis for C|3HaN203S 
Calcd.%; C. 57.35; H. 2.96; N, 10.29 
Found%: C, 57.27; H. 3.13; N, tO.23 



30 

Reference example 25 



4-Chloro-3-nitro-2-trrfluoromethylquinoline 

35 [0066] A mixture of 12.6 g of 3-nitro-2-trifluoromethyl-4-quinolinol and 50 ml of phosphoms oxychloride was stirred 
at 100''C for 2 hours. The reaction mixture was left to cool, and poured into ice, and the precipitated crystals were 
collected by filtration. The collected crystals were dissolved in toluene, and washed successively with water and sat- 
urated brine, and dried, and the solvent was evaporated. The residue was washed with n-heptane to give 12.6 g of 
pale purple crystals. Recrystallization from n-heptane gave cotoriess crystals having the melting point of from 119 to 

40 120**C. 

Elemental analysis for C10H4CIF3N2O2 
Calculated % C,43.42; H,1.46; N,10.13 
Found% C,43.32; H,1.63; N,10.16 

[0067] In accordance with the method of Reference example 25, the compounds of Reference examples 26 through 
45 34 were obtained. 



CI 



50 
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Reference exampfe 


R8 


R9 


Rio 


Physical properties (Recrystallization solvent) 


5 


26 


Me 


H 


H 


pale yellow crystals(n-Heptane) rhp, 1 08.5-1 09.5'C 
Elemental analysis for CiiH6CIF3N202 
Calcd.%: C, 45.46; H, 2.08; N, 9.64 
Founcl%: 0, 45.27; H, 2.22; N, 9.52 


10 


27 


H 


CI 


H 


pale yellow needles(n-Heptane) mp, 91 -91. 5^*0 
Elemental analysis for C^(^3Cl2F3N202 
Calcd.%: C, 38.61; H, 0.97; N, 9.01 
Fouhd%: C, 38.85; H, 1.19; N. 9.07 


15 


28 


H 


F 


H 


pale yellow needles(n-Heptane) mp, 52-53"C 
Elemental analysis for C^oH3CIF4N202 
Calcd.%: C, 40.77; H, 1 ,03; N, 9.51 
Found%: C, 40.60; H, 1 .28; N, 9.65 


20 


29 


H 


Me 


H 


colorless crystals(n-Heptane) mp, 11 0.5-11 1.5**C 
Elemental analysis for C11H6CIF3N2O2 
waiCQ. /o. w, <to.^D, n, ^.yjOf in, jj.o** 
Found%: C, 45.32; H, 2.22; N, 9.60 


25 


30 


H 


H 


Me 


colorless needles(n-Heptane) mp, 128-129** 
Eleniental analysis for C^iH6C*f^3N202 
Calcd.%: C, 45.46; H, 2.08; N, 9.64 
Found%: C, 45.34; H, 2.28; N, 9.63 



CI 
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Reference 
example 


-r2 


Physical properties 
(Kecrysiaiiizauon soiveni/ 


31 




colorless crystals(n*Heptane) 
mp.ll 6-1 17*10 

Elemental analysis for Ci2HgCtN202 
Calcd.%: C. 57.96; H. 3.65; N. 1 1.27 
Found%: C. 57.94; H. 3.76; N, 11.28 


32 


-Ph 


colorless prisms (AcOEt-n-Heptane) 
mp,149.5-151*C 

Elemental analysis for CisH9CiN202 
Calcd.%: C. 63.28; H, 3.19; N, 9.84 
Found%: C. 63.03; H. 3.38; N, 9.81 


33 




pale brown crystals(iso-Pr20) 

mp.143.S-144.5'C 

Elemental analysis for Ci3H7CIN203 
Calcd.%: C. 56.85; H, 2.57; N. 10.20 
Found%: C. 56.69; H, 2.76; N. 10.1 1 


34 




brown crystals(iso-Pr20) 
mp.105-107'C 

Elemental analysis for Ci3i-l7CIN202S 
Calcd.%: C. 53.71; H. 2.43; N. 9.64 
Found%: C, 53.76; H. 2.61; N, 9.58 



Reference example 35 

tert^Butyl ex6-3-ethoxycailDonyl-8-azabicycloi3.2.1 ]octane-8K:a 

[0068] To a solution of 1 0.3 g of ethyl exo-8-azabiGydo[3.2.1]octaniB-3-carboxylate In 30 ml of methanol, under stirring 
and ice-cooling, a solution of 13.5 g of di-tert-butyl dicarbonate in 40 ml of methanol was added dropwise, and the 
mixture was stin-ed at room temperature for 1 .5 hours. After the reaction, the solvent was evaporated, and the residue 
was dissolved in diethyl ether and washed with saturated brine, and dried, and the solvent was evaporated to give 
1 6.0 g of a pale yellow liquid. 

NMR spectrum 5 (CDCI3) ppm:1 .24 (3H,t,J=7.5H2), 1 .47 (9H,s), 1 .58-1 .77 (4H,m). 
1 .79-2.06 (4H,m). 2.75-2.84 (1 Km), 4.11 (2H,q.J=7.5Hz), 4.13-4.37(2H.m) . 
IR spectrum v (liq.)cm-"':1736,1698 

Reference example 36 

tert^Butyl ex6-3^hydr6xyrhethyl-8-azabicyblo[3.2J]octahe^8-carboxylate 

[0069] To a solution of 1 5.8 g of tert-butyl exo-3-ethoxycart)onyl-8-azabicyclo[3.2. 1 ]6ctane-8K:arboxyf ate in 65 ml of 
tetrahydrofuran, 6.30 g of sodium borohydride was added, and then a mixture of 40 ml of methanol and 40 ml of 
tetrahydrofuran was added dropwise under stirring at room temperature. The mixture was stirred overnight at room 
temperature, and the solvent was evaporated. The residue was added with water, and extracted with toluene: The 
extrabt was washed with saturated brine, and dried, and the solverit was evaporated to give 13.3 g of a colorless 
viscous liquid. 

NMR spectrum 5 (CDCy ppm:1 .29-1 .78 (7H,m),1 .46(9H,s), 1 .88-2.13 (3H,m), 3.44 (2H,brB), 4.12-4.35 (2H.m) 
IR spectrum v (liq.)cm-'*: 1696 
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tert-Butyl exo-3-(methanesulfonyioxymethyl)-8-azabicyclo[3.2.1loctane-8-car^^ 

[0070] To a solution of 1 4.6 g pf tert-butyl exd-3-hydroxymethyl-8-azabicyclo[3.2. 1 ]octane-8-carboxylate in 60 ml of 
tetrahydrofuran, under stirring and ice-cooling, 1 0.0 ml of triethylamine was added, and then 4.9 ml of methanesulfonyl 
chloride in 10 ml of tetrahydrofuran was added dropwise. The mixture was stirred under ice-cooling for 20 minutes. 
The reaction mixture was added with ice-water and extracted with toluene. The extract was washed with saturated 
brine, and dried, and the solvent was evaporated to give 1 9.3 g of a pale yellow liquid. 

NMR spectrum 8 (CDCy ppm:1 .36-1 .71 (6H,m), 1 .47 (9H,s), 1 .92-2.06 (2H,m), 2.26-2.37 (1 H,m), 2.99 (3H,s), 4.00 
(2H,d,J=6.6Hz). 4.15-4.35 (2H;m) 
IR spectrum v (llq.)cm-^: 1 692 

Reference example 38 

tert-Butyl exo-3-cyanomethyl-8-a2abicyclo[3.2. 1 ]octane-8-carboxylate 

[0071] To a solution of 1 9.1 g of tert-butyl exo-3-(methanesulfonyloxymethyl)-8-azabicyclo[3.2;1]octane-8-carbdxy- 
late in 90 ml of dimethyl sulfoxide, 6.30 g of sodium cyanide and 0.90 g of sodium iodide were added successively, 
and the mixture was stirred at 90^C for 2 hours. The reaction mixture was added with Ice-water and extracted with 
toluene. The extract was washed with saturated brine, and dried, and the solvent was evaporated to give 14.3 g of a 
pale yellowish brown liquid. 

NMR spectrum 6 (CDCy ppm:1 .39-1 .79 (6H,m).1 .47(9H.s), 1 .90^2.07 {2H.m), 2.15-2.32 (3H,m). 4.13-4.37 (2H.m) 
IR spectrum v (liq.)cm-i: 2248, 1694 

Reference example 39 

tert-Butyl exo-3-(2-amlnoethyl)-8-a2abicycfo[3.2.i]octane-8-carboxylate 

[0072] To a solution of 14.1 g of tert-butyl exo-3-cyanomethyl-8-a2abicyclo[3.2.1]6ctane-8-carboxylate in 400 ml of 
methanol, 50 ml of 20% methanol solution of ammonia and 3 ml of Raney-nickel were added, and the mixture was 
hydrogenated at SO^'C and 60 Pa of hydrogen pressure. The catalyst was filtered off, and the solvent was evaporated 
to give 13.2 g of a green viscous liquid. 

NMR spectrum 8 (CDCI3) ppm:1.25-1.75 (8H,m), 1.46 (9H.s). 1. 79-2.07 (3H.m), 2.55-2.87 {2H,m), 4.03-4.40(4riim) 
IR spectrum v {liq.)cm-^: 1 694 
Mass spectrum m/z: 265j(M++1) 

Reference example 40 

tert-Butyl 4-[2-[(3-nltro-2-trifluoromethylquinolin-4-yl)amino]ethyl]-1-p 

[0073] A suspension of 3.78 g of 4-ch!oro-3-nltro-2-trifluoromethylquinoline, 6.24 g of tert-butyl 4-(2-aminoethyl)- 
1-plperidinecarboxylate and 1 .89 g of potassium cartDonate In 40 ml of N.N-dimethylformamide was stirred at room 
temperature for 1 hour. The reaction mixture was added with water and extracted with ethyl acetate. The extract was 
washed successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was 
washed with diisopropyl ether to give 5.46 g of crystals. Recrystallization from dlisopropyl ether gave coloriess crystals 
having the melting point of from 135.5 to 136.5X. 

Elemental analysis for C22H27F3N4O4 - 
Calculated % C,56.40; H,5.81; N,11. 96 
Found % C,56.29; H,5.72; N,1 1 .88 

[OO74] In accordance with the method of Refe^rence example 40, the compounds of Reference examples 41 through 
55 were obtained. 




Reference example 37 




Reference 
example 


R"- 


Physicai properties 
(Recrystallization solvent) 


41 




yellow crystals(lso-Pr20) 

mp, i4o-14!j C 

Elemental analysis for C21H26F3N5O4 
Calcd.%: C. 53.73; H, 5.58; N. 14.92 
Found%: C. 53.65; H. 5.49; N, 14.98 


42 




yellow prlsms(AcOEt-iso-Rr20) 
mp, 130-131*C 

Elemental analysis for C21H2SF3N4OS 
Calcd.%: C, 53.61; H. 5.36; N. 11.91 
Found%: C. 53.43; H. 5.20; N, 11.85 


43 


cx 

1 

Boc 


yellow crystals(MeOH) 
mp. 143.5-144^ 

Elemental analysis for C22H27F3N4O4 
Cafcd,%: C. 56.40; H. 5.8i; N. 11.96 
Found%-. C. 56.37; H. 5.77; N, 11:93 


44 




yellow plates(AcOEt-iso-Pr20) 
mp. 151-152"C 

Elemental analysis for C24H29F3N4O4 
Calcd.%: C. 58.29; H. 5.91; N. 11.33 
Found%: C. 58.23; H. 5.Si2; N, 11.27 


45 


BocHN- 


yellow needles{iso-PraO) 
mp .155-156.5^ 

Elemental analysis for C,7Hi9F3N404 
Calcd.%: C. 51.00; H. 4.78; N. 13.99 
Found%: C. 51.07; H. 4.87; N. 14.10 


46 




yellow crystais(MeOH) 
mp. 128-129°C 

Elemental analysis for C,4HtsF3N402 
Calcd.%: C. 51.22; H, 4.61; N. 17.07 
Found%: C. 51.12; H. 4.63; N. 17.10 



5 



io 






Reference example 


R8 


R9 


R10 


Physical properties (Recrystallization solvent) 


15 


47 


Me 


H 


H 


yellow crystalsCAcOEt-lso-PrgO) mp, 168-169°C 
Elemental analysis for C23H29F3N4O4 
Calcd.%: C, 57.25; H, 6,06; N, 11.61 
F6ijncl%: G. 57.28; H, 5.98; N, 11 .52 , 


20 


48 


H 


CI 


H 


pale yellow crystals(AcOEMso-Pr20) mp, 1 47.5-1 48.5**C 
Elemental analysis for C22H26CIF3N4O4 
Calcd.%: C, 52.54; H, 5.21; N, 11,14 
Found%: C, 52.57; H, 5.18; N, 11.12 


25 


49 


H 




H 


yellow prisms(AcOEt-iso-Pr20j mp, 159-160'C 
Elemential analysis for C22H26F4N4O4 
Calcd.%: C. 54.32; H, 5.39; N, 11 .52 
Found%: C, 64.39; H, 5.52; N, 11 .34 


30 


60 


H 


Me 


JH 


yellow crystals(AcOEt-iso-Pr20) mp, 144.5-145.5**C 
Elemental analysis for C23H29F3N4Q4 
Calcd.%: C, 57.25; H, 6.06; N, 11 .61 
Found%: C, 57.29; H, 5.99; N, 1 1.58 


35 


51 


H 


H 


Me 


yellow crystals{iso-Pr20) mp, 137.5-1 38;5*C . 
Etemiental analysis for C23H29F3N4O4 
Calcd.%: C, 57.25; H, 6.06; N, 11 .61 
Found%: C, 57.05; H. 6.00; N, 11.58 
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Reference 
example 




Physical properties 
(Recrystalilzatior) solvent) 


5 


52 




yellow needies(MeOH) 
mp. 149-1 SO't 

Elemental analysis for C24H32N4O4 
Calcd.%: C. 65.43; H. 7.32; N. 12.72 
Found%: C. 65.35; H. 7.24; N. 12.66 


10 
15 


53 


-Ph 


yellow amorphous solid 

NMR S (DMSO-d6)ppm:0.90-1.05(2H,m), 1.37(9 
H.s).1 .40-1 .55(1 H,m).1 .55-1 .65(4H,m),2.65(2H. 
t,J=12Hz).3.25(2H.q.J=5.5Hz).3.80-3.90(2H.m) 
.7.39(1 H.t.J»=5.5Hz).7.40-7.50(5H.m).7.61 (1 H.t. 
J'»8Hz)J.79(1H.l.J=8Hz).7.89(1H,d.J-8Hz).8.4 
6(1H,d.J»8Hz) 

IR i/(KBr)cm"':3368,1692,1530,1368 


20 


54 




yellow cry8tals(isb^Pr20) 

mp. 125.5-127.5^ 

Elerhental analysis for C2SH30N4OS 
Calcd.%: C. 64.36; H. 6.48; N, 12.01 
Found%: C, 64.30; H. 6.39; N. 11.94 


25 


55 




yellow fine needles(MeOH-iso-Pr20) 
rnp. 136-137*e 

Elemental anailysts for C2SH30N4O4S 
Calcd:%: C. 62.22; H. 6.27; N. 11.61 
Found%: C, 62.05; H. 6.15; N. 11.46 



30 Reference example 56 

tert-Butyl 4-[2-[{3-amino-24rifluoromethylquinolin-4-yl)am^ -piperidinecarboxylate 

[0075] To a solution of 1 .34 g of nicke! chloride hexahydrate in 20 ml of methanol, under ice-cooljng, 0.21 g of sodium 
35 : borohydrlde was added portionwise and a solution of 5.30 g of tert-butyl 4-[2-[(3-nltro-2-trifluoromethyIquinolin-4-yl) 
amlno]ethyl]-1-piperldinecarboxylate In 20 ml of tetrahydirofuran and 80 ml of methanol was added. The mixture was 
added little by little with 1 .50 g of sodium borohydride, and stirred at room temperature for 30 minutes. After the reaction, 
an insoluble matter was filtered off, and the solvent was evaporated. The residue was added with aqueous solution of 
ammohium chloride and extracted with ethyl acetate. The extract was washed with water, and dried, the solvent was 
-«> evaporated to give a yellowish brown liquid. The reisidue was purified by silica gel column chromatography using a 
mixture of ethyl acetate and n-heptane (1 :4 to 1 :2) as eluting solvent, and washed with a mixture of dlisopropyl ether 
and n-heptane to give 4.47 g of pale yellow crystals^ Recrystallization from a mixture of dlisopropyl ether and n-Keptahe 
gave coloriess crystals having the melting point of from 94 to 95**C. 
Elemental analysis for C22H29F3N4O2 
45 Calculated % C,60.26; H,6,67; N,12.78 
Found % C,60.10; H,6.57; N,1276 

[0076] In accordance with the method of Reference example 56, the compounds of Reference exampfes 57 through 
71 were obtained. 

so 
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Reference 
example 




Physical properties 
(Recrystaliization solvent) 






vellow liauld 

NMR d (CDCyppm: 1 .48(9H.s),2.48(4H.t. J=5Hz).2.52 
(2H.t,J=5H2).3.36(2H.brs),3.51(4H.t.J=5Hz).4.46(3H. 
brs),7.45-7.5D(2H,m).7.90-7.95(1H,m),8.00-8.05(1H. 
m) 

IR K(liq.)cm'':3484.3364.1696 
MS m/z:439{M*) 


58 




pale yellowish brown liquid 

2.80(1H.m).2.90-3;10(1H.m).3.25-3.37(1H.m).3.42.3. 
53(1H,m).3.57-3.73{2H.m).3.77-4.07(3H,m),4.34(3H. 
brs).7.48-7.55(2H,m),7.83-7.88(1H.m),8.01-8.06(1H, 

•m)..- . - . ■ - .• 

MS m/r439(MM) 


59 


a 

1 
1 

Boe 


pale yellow crystals(iso-Pr20) 
mp. 122-1 23^G 

Elemental analysis for C22H29F3N4O2 
oaica^yb. 0, ou.ZD, rii o.o/, IM, l^.#o 
Found%: C. 60.30; H. 6.55; N. 12-69 


60 




colorless prisfns(AcOEt) 
mp, 149-1 50^e - 

Eiementai analysis for C24H3iF3N402 

OalCU./o. 0, DiC.UO, n, 0. #0, l>l, l^.UO 

Found%: C, 62.02; H, 6.77; N. 11.96 


61 


BocHN- 


pale green crystals(iso-Pr20-n-Heptane) 
mp. 97.5-98''C 

Eiementai analysis for Ci7H2tF3N402 
Calcid.%: C. 55.13; H. 5.72; N; 15.13 ' 
Found%: C, 55.09; H, 172; N, 15.09 


62 




yellow iicjuid 

NMRff (CDCl3)ppm:2.32(6H.s),2.39(2H.t.J=5:5Hz).3. 
35{2H,q.J«^5.5H2).4.38(1H.brs).4.66(2H.brs),7.45-7.5 
5(2H,rn).7.95-8.00(1H.m),8.00-8.05(1H,m) , 
IR 1/ (Iiq.)cm':3488i3356 / 
MS m/z:299(M*+1) 
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Reference example 






R10 


Physical properties (Recrystallization solvent) 


i 

5 


63 


Me 


H 


H 


colorless crystals (Iso-PrgO-n-Heptane) np, 77-78'C 
, Elemental analysis for C23^^3i^3N4^2 
Calcd %: C, 61 .05; H, 6.91 ; N, 1 2.38 
Found%: C, 61.09; H, 6.80; N, 12.43 


1 
j 

1 10 

i 


64 


H 


CI 


H 


pale yellow crystals(iso-Pr20) mp, 1 26.5-1 27.5**C 
Elemental analysis for C22H28dF3N402 
Galcd.%: C, 55.87; H, 5,97; N, 11.85 
. Found%: C. 55.94; H, 5.91 ; N, 11 .75 


IS 


65 


H 


F 


H 


pate yellow needles(lso-Pr20) mp, 98-99**C 
Elemental analysis for C22H28F4N4O2 
Calcd.%: 0^^57-89; H, 6.18; N. 12,27 
Found%: C. 57.99; H, 6.39; N, 12.07 


20 


66 


H 


Me 


H 


pale yellow crystals (lso-Pr20-n- Heptane) mp, i08-109*C 
Elemental analysis for C23H31F3N4O2 
Calcd;%: C, 61,05; H, 6.91; N, 12.38 
Found%: C. 61 .01 ; 6.92; N, 12.13 


25 


67 


H 


H 


Me 


coiofless crystals (iso-PrgO-n-Heptane) mp, 105-106**C 
Elemental analysis for C23H3^F3N402 
Calcd.%: C, 61 .05; H, 6.91; N, 12.38 
Fouhd%: C, 61 .06; H, 6.94; N, 12.20 



30 



35 




45 



55 
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Reference 
example 


-R2 


Physical properties 
(Recrystallization solvent) 


68 




pale brown needles 
(AcOEt-n-Heptane) 
mp.1 50.5-1 52t: 

Elemental analysis for C24H34N4O2 
CalGd.%: C. 70.21; H. 8.35; N, 13.65 
Found%: C. 70.13; H. 8.22; N, 13.55 


69 


-Ph 


pale yellow crystals 
(AcOEt-n-Heptane) 
mp.l 13.5-1 15^ 

Elemental analysis for C27H34N402 
Galcd.%: C, 72:62; H. 7.67; N. 12.55 
Found%: C. 72.69; H. 7.64: N. 12.53 


70 




yellowish brown crystals(iso-Pr20) 

mp. 106.5-1 oat , 

Elemental analysis for C25H32N4O3 
Calcd."Ji: d. 68.78; H. 7.39; N. 12.83 
Found%: C, 68.68; H. 7.18; N. 12.76 


71 




yellow pnsms(AcOEi) 
mp. 129.5-1 3 1°C 

Elemental analysis for C2SH32N4O2S 
Calcd.%: C, 66.34; H, 7.13; N. 12.38 
Found%: C. 66.25; H. 6.92; N, 12.29 



Reference example 72 

1 -[244-(1 -tert-ButoxycaifeonyOpiperidyOethyl]-2-phenyl-1 ^ 

[0077] To a solution of 3.67 g of tert-butyl 4-[2-(2-phenyl-IH-imida2o[4,5-c]quinolln-1 -yl)ethyll-1 -piperidinecarboxylate 
in 110ml of 1 ,2-dichloroethane, 6.95 g of metacliloroperbenzoic acid was added little by iittle, and tlie mixture was 
stirred at room temperature for 30 minutes. The reaction mixture was adjusted to pH 10 with 10 % aqueous solution . 
of sodium hydroxide and extracted with 1 ,2-dichloroethane. The extract was washed successively with 10 % aqueous 
solution of sodium hydroxide and saturated brine, and dried, and the solvent was evaporated to give 4.28 g of a brown 
solid. The residue was washed successively with ethyl acetate and diethyl ether to give 2.46 g of colorless crystals. 
NMR spectrum 5 (DMSO-dfi) ppm:0.80-0.92 (2H,m), 1.22-1.32 (3H,m), 1.36(9H,s), 1.73 (2H,q.J=7.5H2), 2.52 {2Hi, 
J=13Hz), 3.76 (2H,d.J=13Hz), 4.70 (2H,t,J=7.5Hz), 7.60-7.67 (3H.m), 7.75-7.80 (2H,m), 7.84 (1H.t,J=8H2) 7.92 (1H, 
t,J=8Hz), 8.43 (1 M,d.J=8Hz), 8.86 (1 H,d.J=8Hz). 9.07 (1 H.s) 
IR spectmm v (KBr)cm-i:1 696,11 66 
Mass spectrum m/z: 472(M+) 

Example 1 

tert-Butyl 4-[2-{2-phenyl-4-trifluoromethyl-1 H-imidazo[4,5-c]quinolln-1 -yl)ethyl]-1 piperldinecarboxyiate 

[0078] A solution of 0.70 g of tert-butyl 4-[2-[(3-amino-2-trif Iuoromethylquinolin4-yl)aminolethyl]-1 -piperidinecarbox- 
ylate, 0.25 g of benzaldehyde and 0,04 g of 2,3-dichloro-5,6-dicyano-1 ,4-benzoqulnone in 5 ml of tetrahydrofuran was 
stirred at room temperature for 3 days. The reaction mixture was added with saturated aqueous solution of sodium 
hydrogencarbonate, and extracted with ethyl acetate. The extract was washed successively with saturated aqueous 
solution of sodium hydrogencarbonate and saturated brine, and dried, and the solvent was evaporated. The residue 
was washed with diisopropyl ether to give 0.51 g of crystals. Recrystallization from diisopropyl ether gave colorless 
crystals having the melting point of from 1 63 to 1 64°C. 
Elemental analysis for C29H3,, F3N4O2 • 1 /4H2O 
Calculated % C,65.83; H,6.00; N,10.59 
Found % C.65.85; H,5.90; N,1 0.58 
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Example 2 

tert-Butyl 4-[2-[2-(4-iodophenyl)-8-methyl-4-trif luoromethyl-1 H-imlda2o[4,5-c]quinolin-1 -yl]ethyi]- 
1 -piperidinecarboxylate 

[0079] A solution of 2.00 g of tert-butyl 4^2-[(3-amino-6HTiethyl-2-trifluoromethylquinolln-4-yl)amino]ethyl]-1-plperi- 
dinecartoxylate and 0.74 ml of triethylamine in 20 ml of toluene was heated at 70^C, and added with 1 .41 g of 4-io- 
dobenzoyl chloride, and the mixture was stirred at 70**C for 3 hours. An insoluble matter was filtered off with hot con- 
dition, and the filtrate was added with 0.08 g of p-toluenesulfonic acid monohydrate, and the mixture was stirred at 
1 20*C for 1 .5 hours. After the reaction, the solvent was evaporated, and the residue was purified by silica gel column 
chromatography using a mixture of ethyl acetate and n-heptane (1:3) as eluting solvent and washed with diisopropyl 
ether to give 2.20 g of .colorless crystals. Recrystallization from a mixture of ethyl acetate and diisopropyl ether gave 
colorless crystals having the melting point of frorri 203 to 204'*C, 
Elemental analysis for C30H32F3IN4O2 

Calculated %C,54.22;H,4.86;N,8.43 : 
Found % C,54.25; H,4.78;N,8.38 ! 

[0080] In accordance with the methods of Exanhples 1 and 2, the compounds of Examples 3 through 57 were obtained. 




Example 




Physicial properties 
(Recrystallizatloh solvent) 


3 




colorless crystals(AcOEt-iso-Pr20) 
mp.i96-197"C 

Elertierital analysis for C29H30F3IN4O2 
Calcd.% :e. 53.55; H. 4.65; N. 8.61 
Found% :C, 53.48; H, 4.73; N. 8.50 


4 




colorless crystais(AcOEt) 
mp,207.5-209.5'fc (decomposition) 
Elemental analysis for C27H30F3NSO2 
Calcd.% :C. 63.15; H, 5.89; N. 13.64 
Found% :C, 62.95; H. 5.90; N. 13.59 


5 


p 


pale yellow crystals(AcOEt) 
mp.1 98.5-199.5^ 

Elemental anal)^is for C27H29F3N4O3 
Calcd.% :C, 63.03; H, 5.68; N. 10.89 
Found% :C. 62.91; H. 5.64; N. 10.87 


6 


P 


colorless needles(2-PrOH) 
mp,2d4.6-205.5^ 

Elemental analysis for C27H29F3N4O2S 
Calcd.% :C. 61.12; H, 5.51; N. 10.56 
Found% :C. 60.98; H. 5.46; N. 10.43 
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Example 


-R' 


Physical properties 


7 




pale brown needles(2-PrOH) 
mp,1 66.5-1 67.5*'C 

Elemental analysis for C2BH3tF3N402S 
CaJcd.% :C, 61.75; H, 5.74; N, 10.29 

Fnimrl% -Ci 61 ^O- H fi^- Isi in 17 


8 




coioriess crystals(EtOH} 
mp.217-218^C 

Elemental analysis for C28H31F3N4O2S 
Calccl.% :C. 61.75; H, 5.74; N. 10,29 
Found% 'C 61 68- H 5 67' N 10 27 


9 




pale broyvn neeclles(AcOEt-iso-Pr20) 
iiip,213.5-215'lC 

Elemental analysis for C2eH2gF3Ne02 
Calcd.% :C, 60.69; H, 5.68; N, 16.33 
Found% :C. 60.62; H. 5.69; N. 16.23 


10 




colorless needles(AcOEt) 
mp.203-205'C 

Elemental analysis for C26H28F3NSO2S 
Calcd.% :C, 58.74; H, 5.31; N. 13.17 
Found% :C. 58.62; H, 5.30; N, 13.04 


11 




pale; brown crystals(AcOEl-iso-Pr20) 
mp. 189-191. St 

Elemental analysis for C29H37F3N4O2 
Calcd.^ :C, 65.64; H. 7.03; N. 10.56 
Found% :C. 65.42; H. 6.93; N. 1 0.46 
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20 



Example 


-R 


Physical properties 
(Recrystallization solvent) 


12 


-Ph 


colorless crystals(AcOEt-iso-Pr20) 
mp, 190-190.5^ 

Elemental analysis for C2gH3oCIF3N402 
Calcd.% :C. 62.31; H. 5.41; N. 10.02 
Found% :C. 62.23; H. 5.33; N. 10.00 


13 


-p 


pale brown cry$tals(AcOEt) 
mp. 21 1 .5-21 2.5*fc (decomposition) 
Elemental analysis for C27H29CIF3Ns02 
Calcd.% :C. 59.18; H. 5.33; N, 12.78 
Found% :C. 59.17; H. 5.30; N, 12:66 


14 




pale yellow crystals{AcOEt) 
mp. 206-207"C 

Elemental arialysis for C26H27CIF3N5O2S 
Calcd.% :C, 55.17; H. 4.81; N. 12.37 
Found% :C. 55.25; H. 4.97; N. 12.44 


15 




colorless crystals(AcOEt-iso-Pr20) 
mp, 222.5-230'C (decomposition) 
Elemental analysis for C26H2eCIF3N602 
Calcd.% :C. 56.88; H. 5.14; N, 15.31 
Found% :C. 57.01; H. 5.10; N, 15.29 


16 


P 


colorless crystals(AcOEt) 
mp, 199-200^S 

Elemental analysis for C27H28CiF3N403 
Calcd.% :C. 69.07; H. 5.14; N. 10.21 
Found% :C. 59.03; H, 5.19; N. 10.20 


17 




pale brown crystals(AcOEt) 
mp. 191.5-192.6^ 

Elemental analysis for C27H28CIF3N402S 
Calcd.% :C. 57.39; H, 4.99; N, 9.92 
Found% -.C. 57.34; H, 5.01; N. 9.92 


18 


P 


colorless cry stals(AcOEt-«so-Pr20) 
mp. 189-190"C 

Elemental analysis for C28H34CIF3N402 
Calcd.% :C, 61.03; H, 6.22; N. 10.17 
Found% :C. 61.07; H, 6.06; N. 9.97 



45 



SO 




55 
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r\ 


Physical properties 
(Recrystallization solvent) 


5 


19 


X) 


ci 


yellowish orange crystals (AcOEt-iso-Pr20) 
mp. 185-1 

Elemental analysis for C29H36CIF3N4O2 
Calcd.% :C. 61.64; H. 6.42: N. 9.92 
Found% :C. 61.57; H. 6.49; N. 9.94 


10 
15 


20 


-Ph 


F 


pale yellow piatesCAcOEt-iso-PfaO) 
mp. 193^1 94''C 
Elemental analysis for 

C29H3oF4N402-1/4H20 

Calcd.% :C, 63.67; H, 5.62; N. 10.24 
Found%':C, 63.51; H, 5.69; N, 10.15 


20 


21 




. F 


pale brown needles(AcOEt-iso-Pr20) 
mp, 220-221 "C 

Elemental analysis for C27H29F4N5O2 
Calcd.% :C. 61.01; H, 5.50; N, 13.18 
, Found% :C. 60.98; H, 5.46; N, 13.16 


25 


22 


P 


F 


colorless needles(AcOEt) 
mp;222-223'C 

Elemental analysis for C26H27F4N5O2S 
Calcd.% :C. 56.82; H, 4.95; N, 12.74 
Found% :Ci, 56.91; H, 5.05; N, 12.63 




23 


HN^ 


F 


colorless plates(AcOEt-iso-Pr20) 
mp. 203-204'fe 

Elemental analysis for C26H28F4N6d2 
Calcd,% :C. 58.64; H. 5.30; N, 15.78 
Found% :d. 58.33; H. 5.45; N. 15.63 


35 


24 




F 


pale yellow plates(AcOEt-iso-Pr20) 
mp, 209-210*^ 

Elemental analysis for C27H28F4N403 
Calcd.% :C. 60.90; H. 5.30; N, 10.52 
Found% :C. 60.65; H, 5.24; N, 10.42 


40 


25 




F 


pale yellow needies(AcOEt-iso-Pr20) 
mpi 215-216''C 

Elemental analysis for C2rH28F4N402S 
Calcd.% :C. 59.11; H, 5.14; N, 10.21 
Found% :C. 59i.14; H, 5.33; N. 10.14 




55 
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Example 




(Recrystallization solvent) 


5 


26 


-Ph 


colorless crystaIs(AcOEWso-Pr20) 
mp, 169-170°C 

Elemental analysis for C30H33F3N4O2 
Found% :C. 66,93; H. 6.19; N, 10.17 


10 


27 


/ 


•pale orange crystals(AcOEt-iso-Pr20) 
mp, 21 5-21 6**C(decompositlon) 
Elemental analysis for C2aH32F3N502 
oaico.Tb .u, oo.f*ff Tif o. 1 ly n, lo.^f 
Found% :C, 63.54; H. 6.08; N, 1 3.04 


15 


28 


/ 


pale yellow needles(AcOEt) 
mp. 215-216*^ 

Elemental analysis for C27H30F3N5O2S 
Calcd % *C 59 43' H 5 54* N. 12.84 
Found%: C. 69.35; H. 5.65; N, 12.64 


20 


29 


w 

/ 


pale yellow heedles(AcOEt) 
mp. 232-233*^9 

Elemental analysis for C2rH3i F3N6O2 - 3/4H2O 
Found%: C. 5974; H, 5.99; N. I 5.80 


25 


30 


p 

/ 


pale orange needles{AcOEt) 
mp, 217-21 8''G 

Elemental analysis for C28H31F3N4O3 
Found% :C, 63.59; H. 5.98; N. 10.52 


30 

35 


31;. 


p 


paie yeitow needles(AcOEt) 
mp,218-219'tJ 

Elemental analysis for C28H31F3N4O2S 
Calcd.% :C, 61.75; H, 5.74; N, 10.29 
Found% :C. 61 .48; H„ 5.73; N. 1 0. 1 2 


40 . - 
45 


. 32 


' OH 


colorless crystals(AcOEt-MeOH) 

NMR <5 (DMSOHd6)ppm:0.77{2H,q,J=12Hz),1. 15-1. 28(3 

H.m).1 .34(9H,s),1 .62(2H,q. J=7Hz).2.40-2.50 (2H.m) .2. 

58(3H.s).3.69(2H,d.J-12Hz).4.67(2H,t,J-7Hz),6.58(1H. 

t.J=8Hz).6.79(1H.d,J=8Hz).7.19(1H,t.J=8Hz).7.30{1H,d, 

J=8Hz).7.67{1H.dd.J=7.5.1Hz).8.07{1H.d.J=1Hz),8.33( 

1H.d.J-7.5Hz) 

!R j/(KBr)cm"\3400. 1696 

MS m/z: 553{MM) . 



SO 




Me 



55 
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Example 




r nysical propciii^s 
(Recrystallization solvent) 


5 


33 


-Ph 


colorless crystalsCAcOEt-iso-Pr^O) 
mp, 171-172*^0 

Elemental analysis for C30H33F3N4O2 . 

UaiCu.% .V/, 00. bU, n, o.io, N, iu.hu 
Found% :C. 66.89: H. 6.18; N. 10.18 


10 


34 




colorless cfystaIs(AcOei-lso-Pr20) 
mp., 189-1 90tJ 

Elemental analysis for C28H32F3Ns02 
Calcd.% :C, 63.74; H. 6.11; N, 13.27 
Found% :C. 63.74; H. 6.05; N, 13.11 


15 

i 

20 


35 


P 


n^lA v^llnw amorohoLis solid 

NMR 6 (C0Cl3)ppm;1 .20-1 .39{2H.m).1 .47{9H.s), 1 .67-1 . 
90(3H.m).2.03(2H.q.J=7.5Hz).2.65-2.83(2H.m).2.93(3H. 
s).4.00-4.26(2H.m),5.23-5.55(2H.m),7.S7{1H.d,J^3.5H2). 
7.62-7.68(2H.m),8.00(1 H.'cJ; J=3.5H2).8. 1 2-8.1 8(1 H,m) 
IR v:(kBr)cfn-^:1694 ' 
MS m/z:546{M*+1) 


25 


36 


P 


l^d ic yv?iiWv aiiiwi^ijwuw ^wiiu 

NMR (5 (CDCl3)ppm:1 .20-1 .39(2H,m).1 ,47(9H.s). 1 .68-1 . 

93(3H.m).2.03(2Hiq.J=7.5H2).2.65-2.83(2H,m).2.90(3H, 

s).4.00-4.28(2H.m).5.25-5.80(2H.m).7.20(1H.s).7.31(1H. 

s)J.61-7.69(2H.m).8;15-8.21(1H,m),11.71(1H.brs) 

IR v(KBr)cm-':1694 ~ ■ , 

MS m/r:529(M*+1) 


on 

•71/ 


37 


P 


pale yellow amorphous solid 

NMR ^ (Ct)CUSnam-i 20-1 1 47^9H 1 54-1 

IN IVIIx LI' I wt/wl3/|>'p*ll> ' '4Lw 1 ••JU^^i If illy, 1 **Tf •••j^t. i. 

84(3H.m).2 03(2H.q.J=7.5Hz).2.62-2.81 (2H.m).2.92(3H. 
s).3.97-4.30{2H.m),4.90(2H.t.J-7.5Hz).6.66(1H,dd,J=3,2 
Hz).7 30(1 H.dd.J=3.lHz).7.60-7.68(3H.m).8.06-8. 11(1 H, 
m) 

IR i/(KBr)cm ':1694 
MS m/z:529(M*+1) 


35 






40 


38 




pale yellow amorphous solid 

NMR <5 (CDei3)ppm:1 .15-1 .3t(2H,m),1 .46(9H.s), 1.52-1. 

72(3H.m),1.97(2H.q.J=8H2),2.60-2.78(2H,m).2.93(3H,s). 

3.98-4.23(2H.m).4.79(2H.t,J=8H2).7.24(1H.dd.J"5,3.5Hz 

).7.57-7.67(4H.m).8.03-8.08(1H.m) 

IR K(KBr)cm-':1692 

MSm/z:545(M*+1) 



45 



50 
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Example 




R'- 


Phvsical oroDerties 
(Recrystallization solvent) 


5 


39 


-Ph 




coloriess crystals(AcOEt) 
mp. 204-205^ 

Elemental analysis for C28H30F3N5O2 
Calcd,% :C. 63.99; H. 5J5; N. 13.33 
Found% :C. 63.77; H. 5.68; N. 13.35 


10 
IS 


40 






pale brown crystals 

NMR (y{DMSO-d6)ppm:1.37(gH,s),2.32( 
4H,t,J-6H2),2.90(2H.t,J«6.5Hz).3.17(4H 

,J='6,2.5Hz).6.87(lH.brs).7.10(1H.brs).7. 
83(1H.t,J-8Hz).7.88(1H.t.J-8Hz),8.28(1 
H.d,J-8Hz).8.55(1H,d.J-8Hz).11.73(1H. 
bra) 

IR I' /KBr^cm'^-3460 1690 
MS m/z:513{MM) 


20 


41 


-Ph 




colorless plates(EtOH) 
mp.1 89-1 90*^0 

Elemental analysis for C28H29F3N4O3 

Ooluu. /o .0,. OO.Of , n, 0.00, IN, IU.Q''r 

Found% :C. 63.87; H, 5.50: N. 10.68 


25 


42 






pale orange needie$(MeOH) 
mp,219-220''C 

Elemental analysis for C26H28F3Ns03 
Calcd.% :C, 60.57; H. 5,47; N, 13.58 
Found% -C 60 43- H 5 34* N 13 57 


30 


4Z 




■ a 

Boc 


pale yellowish brown crystals ' 

(AcOEl-lso-PraO) 

mp, 161-1 62^C 

Elemental analysis for C29H3tF3N402 
Calcd % 'C 66 40- H 5 96* N 10 68 
Found% :C. 66.51; H, 6.09; N. 10.70 


35 


44 




; a : 

Boc 


colorless crystals(AcdEt-iso-Pr20) 

mp, 183.5-1 84.5t 

Elemental analysis for CarHsoFaNsOj 
Calcd.% :C. 63.15; H. 5.89; N. 13.64 
Found% :C. 63.00; H. 5.80; N, 13.56 



40 
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Example 






(Recrystallization solvent) 


45 


P 

■ / • ■ 


a 

1 

Boc . 


colorless crystals(AcOEt-lso-Pr20) 
mp. 168.5-169.5^G 

Elemental analysis for C2eH28F3N502S 
CfllrH % 'C 'iS 74' H 5 31*N 1*^17 

WCIIUU. /O "Wj s/0-# *T, ilj If IN, lw« 1 f 

Found% :C, 58.90; H. 5.32: N. 13.18 


46 


-Ph 




colorless needle.s(AcOEt-{so-Pr20} 
mp, 219-221*^0 

Elemental analysis for C3iH33F3N402 
Calcd.% :C. 67.62; H. 6.04; N. 10.18 
Found% :C, 67.52; H. 6.16; N, 10.11 


47 


„p 




pale orange plates(AcOEt-iso-Pr20) 
mp. 158-160*C 
Elemental analysis for 
CaflHsjFaNsOa'IMHaO 

Found% :C. 63.98; H, 5.94; N, 12.72 


48 


-Ph 


BocHN- 


colorless crystals(AcOEt) 
mp, 222.5-224^C 

Elemental analysis for C24H23F3N4Q2 

PalrH % 'P fvi I*?* H *5 Oft- M 19 97 

Found% :C, 63.16; H, 5.06; N, 12.26 


49 




BocHN- 


colorless crystals(AcO£l^iso-Pr20) 
mp, 166-1 eS^'C {decomposition) 
Elemental analysis for C22H22F3N5O2 
Calcd.% :C, 59.32; H, 4.98; N, 15.72 
Found% :C, 59.44; H, 5.02; N, 15.42 


50 


-Ph 




pale brown crystals[fumarate](EtOH) 
mp,205.5-207.5*t; (decomposition) 
Elemental analysis for 

C2lHt9F3N4-1/2C4H404 

Calcd.% :C. 62.44; H, 4.78; N, 12.66 
Found% :C, 62.28; H, 4.97; N. 12.69 


51 


„p 


MeaN- 


pale brown crystals[fumarate](EtOH) 
mp,228-230"C (decomposition) 
Elemental analysis for 

Ci9Ht8F3N5-1/2C4H404 

Calcd.% :C. 58.47; H. 4.67; N, 16.23 
Found% :C. 58.31; H. 4.72; N, 16.14 
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Example 


-R 




Physical properties 
(RecrystalKzation solvent) 


52 


-Ph 




pale brown crystals(AcOEt-iso-Pr20) 
mpJ50-151't 

Elemental analysis for C31H36N4O2 
Calcd.% :C. 74.97; H,7.31; N, 11.28 
Found% :C. 74.62; H. 7.25; N. 1 1 .09 


53 


Hp 




colorless neecll6S(AcOEt) 
mp,196-197.5^ 

Elemental analysis for C29H35N502 
Calcd.% :C, 71.72; H, 7.26; N. 14.42 
Found% :C, 71.57: H, 7.27: N, 14.38 


54 


-Ph 


-Ph 


colorless needles(AcOEt) 
mp.181-182*'C 

Elemental analysis for C34H36N4O2 . 
Calcd.% :C. 76.66; H, 6.81; N. 10.52 
Found% :C. 76.49; H. 6.80; N. 10,50 


55 


Hp 


-Ph 


brown crystals(EtOH) 

mp.198.5-200^C 

Elemental analysis for . 

CazHjsNgOj-IMHjO 
Calcd.% :C, 73,05; H, 6.80; N, 13.31 
Found% :C, 73.04; H, 6.71 ; N, 13.27 


56 


-Ph 




colorless crystals(MeOH) 
mp,214.5-216*C 

Elemental analysis for C32H34N4O3 
Galcd.% :C, 73.54; H, 6.56; N, 10.72 
Found% :C. 73.43; H. 6.54; N. 10.66 


57 


-Ph 




colorless cry3tals(MeOH*AcOEt) 

mp.221.5-222.5*C 

Elemental analysis for C32H34N40^S 
Calcd.% :C. 71.35; H. 6.36; N, 10.40 
Found% :C, 71,21; H, 6.27; N, 10.34 



Example 58 

tert-Butyl 4-[2-{4-mercapto-2-phenyl-1 H-imldazo[4,5-c]quinolin-1 -yl)ethyO-1 -piperidinecarboxylate 

[0081 ] A mixture of 1 .00 g of tert-butyl 4-[2-{4-chloro-2-phenyl-1 H-imlda20(4,5-clqulnonn-1 -yl)ethylj-1 -piperidinecar- 
boxylate, 0.62 g of thiourea and 20 ml of ethanol was heated with evaporating ethanot at 1 0O^'C for 2 hours. The reaction 
mixture was left to cool, and added with 1.4 ml of triethylamlne. The precipitated crystals were collected by filtration, 
and washed successively with water and methanol to give 0.75 g of pale brown crystals. The crystals were purified by 
silica gel column chromatography using ethyl acetate as eluting solvent to give 0.57 g of colorless crystals. Recrystal- 
lization from a mixture of ethyl acetate and methanol gave colorless crystals having the melting point of from 253 to 
258**C(decompositlon). 
Elemental analysis for C28H32N4O2S • I/4H2O 
Calculated % C,68.19; H,6.64; N,11 .36 
Found % C,68.34; H,6.52; N,11.37 

Example 59 

tert-Butyl 4-[2-(4-cyano-2-phenyl-1 H-lmidazo[4.5-c]quinolin-1 -yl)ethyll-1 -piperidinecarboxylate 



[0082] To a solution of 0.37 g of 1 -[2-[4-(1-tert-butoxycarbonyl)piperidyllethylJ-2-phenyl-IH-imidazo[4,5-c]quinoline 
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5-oxide and 0. 1 3 ml of cyanotrimethylsilane In 7.4 ml of tetrahydrofuran, a solution of 0.26 ml of 1 ,8-diazablcyclo[5.4.0J- 
7-undecene in 2.6 ml of tetrahydrofuran was added dropwise at room temperature, and the mixture was refluxed for 
2 hours. After the reactbn, the solvent was evaporated, and the residue was purified by silica gel column chromatog- 
raphy using a mixture of ethyl acetate and n-heptane (1:1) as eluting solvent to give 0.24 g of colorless crystals. 
Recrystalllzation from a mixture of methanol and 2-propanol gave colorless crystals having the melting point of from 
215.5 to 21 7«C. 

Elemental analysis for C29H31N5O2 
Calculated % C,72.33; H,6.49; N,14.54 
Found %C,7221;H6.42; N.I 4.51 



[0083] A mixture of 0.80 g of tert-butyl 4-[2-{4-cyaho-2-phenyl-1 H-imldazo[4,5-c]quinolin-1 -yl)ethyl]-1 iDlperidinecar- 
boxylate. 8 ml of 1 0% aqueous solution of sodium hydroxide and 1 6 ml of ethanol was refluxed for 4 hours. The reaction 
mixture was left to cool, and neutralized with 1 0% hydrochloric acid, and adjusted to pH 3-4 with 1 0% aqueous solution 
of citric acid, and the solvent was evaporated. The precipitated crystals w^re washed with water to give 0.72 g of 
colorless cryistals. Recrystalllzation from methanol gave colorless crystals haying the melting point of from 201 .5 to 
204*»C. 

Elemental analysis for C29H32N4O4 • I/4H2O 
Calculated % C,68.96; H,6.49; N,11 .09 
Found % C,69.03; H,6.27; N.1 1 .03 



[0084] To a solution of 0.40. g of tert-butyl 4-[2-(2-phenyl-4-trifluoromethyl-1H-imidazot4,5-cJquinolin-1-yl)ethyl]- 
1 -piperidin^:art)oxyiate in 3 ml of i .2-dichloroethane. 1 ml of trif luoroacetic acid was added, and the mixture was stln-ed 
at room temperature for 30 minutes. The reaction mixture was poured into aqueous solution of potassium carbonate, 
and extracted with 1 ,2-dichloroethane. The extract was dried, and the solvent was evaporated. The residue was washed 
with diisopropyl ether to give 0.32 g of pale brown crystals. Recrystalllzation from ethyl acetate gave pale brown crystals 
having the melting point of from .1 72,5 to 1 73.5**C. 
Elemental analysis for C24H23F3N4 

Calculated % 0,67.91 ;H,5.46;N,1 3.20 ^ 

Found % C,67.73; H,5.42; N,13.07 

[0085] In accordance with the method of Example 61 , the compounds of Examples 62 through 1 1 8 were obtained. 



Example 60 



1 -[2-[4-(1 -tert-Butoxycafbonyl)piperidyl]ethyl]-2-phenyl-1 H-imldazo[4,5-c]quinoline-4-carb6xyllc acid 



Example 61 



2-Phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]quinoline 
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30 



Example 






Physical properties (salt] 
(Recrystallization solvent) 


62 




H 


colorless crystals {trifluoroacetate] 
(EtOH-AcOEl) 

mp.198.5-200.5**C (decomposition) 
Elemental analysis for C24H22F31N4-CF3C02H 
Calcd.% :e. 47 00; H. 3;49: N. 8.43 
Found% :C, 46.74; H. 3.48; N. 8.43 


63 




Me 


colorless crystals [trifluoroacetate] 
(EtOH-AcOEt) 

mp,222.5-223.5'^ (decomposition) 
Elemental analysis for C2sHi4F3lN4 CF3C62H 
Calcd.% :C. 47180; H. 3.71; N, 8.26 
Found% :C. 47.65; H. 3.73; N, 8.35 


64 




H 


pale brown crystals(MeOH) 
mp,280-282.5'te (decomposition) 
Elerriehtal analySiis fdr C22H22F3NS 
CatGd.% -.e. 63:91; H. 5.36; N. 16.94 
Found% :C. 63.72; H, 5.36; N. 17.03 


65 


p 


H 


brown crystals[trifluoroacetate] (AcOEt) 
mp,133.5-136.5°C(decomposltion) 
Elemental analysis for 
C22H21 F3N4O • GFjCOiH • 1 /2H2O 
Calcd.% :C, 53.63; H, 4.31; N. I 0.42 
Found% :C, 53.51; H. 4.29; N, 10.39 


66 




H 


pale brown heedleS[trifluoroacetate] (EtOH) 

mp.237-239'C 

Elemental analysis for 

C22H21 F3N4S •GF3CO2H • I/4H2O 
Calcd.% :C. 52:50 ■ H. 4.13; N. 10.20 
Found% :C. 52:4^: M. 4.19; N..10.27 



35 




55 
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Example 




Physical properties {saltl 
(Recrystaliization solvent) 


67 


a 


pale brown needles{trifluoroacetate](2-PrOH) 

mp.isa-iei'te r 

Elemental analysis for 

C23H23F3N4S • CF3CO2H • IMHaO 
Calcd:% :C. 53.33: H. 4.39; N. 9.95 
Found% :G. 53.19: H. 4.28; N. 9.95 


68 


Me ■ 


colorless crystals[trifluoroacetate] (EtOH) 
mp,2d8.5-21 1 "6 (decomposition) 
C23H23F3N4S -CFaCOzH • I/4H2O 
Calcd.% :C, 53.33; H, 4.39; N, 9.95 
Found% :t. 53.30; H, 4.34; N, 10.03 


69 




colorless crystals[trifluoroacetate] 

(MeOH-2^PrQH) : 

mp,283T^%»*'C 

Eiem(Bntai analysis tor 

C21 H21 F3N6 • C F3CO2H * HjO 
Galcd.% :C, 50.55; H. 4.43; N, 15.38 
F0und%;:C; 50,43; H, 4.31; N, 15.41 


70 




pale brown needles(AcOEt) 
mp.199-200''C 

Elemental analysis for CziH^FsNsS . 
Galcd.% :G. 58 46; H. 4.67; N. 16.23 
Found% :G, 58,28; H, 4.72; N, 16.05 


. 71 


JO 


colorless crystals[trifluoroacetate) 
(AcOEt-EtOH) 
mp.182.5-l84''C '.'.[ 

Elemental analysis for G24H29F3N4-CF3C02H 
Galcd.% :G. 57.35; H. 5.55; N. 10.29 
Fouhd% :G, 57.13; H, 5.49; N, 10.33 



35 




50 



5 
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Example 




Physical properties (salt] 
(Recrystallization solvent) 


5 


72 


-Ph 


colorless crystals[trifluoroacetate)(MeOH) 

mp, 241 -242.5^ (decomposition) 

Elemenial analysis for C24H22CIF3N4-CF3C02H 
Calcd.% :C. 54.51; H, 4.05; N. 9.78 
Found% :C. 54.53; H, 4.14; N. 9.93 


10 
15 


73 




pale brown crystals[trifluoroacetate](MeOH) 

mp,244-246**C (decomposition) 

Elemental analysis for 

C22H21CIF3N5CF3CO2H -SMHzO 
Calcd % C 50 10' H 4 12" N 12 17 
FooodPA :C. 50.23; H. 4.07; N, 12.36 


20 


74 




pale t>rpwn crystals(MeOH) 
mp, 232.5-234'*C (decomposition) 
Elemental analysis for C21H19CIF3N5S 
Calcd.% :C, 54.13; H, 4.11; N. 15.03 
Found% :G. 54.20; H. 4.24; N, 15.04 


25 


75 


HN^ 


colorless crystals(trifluoroacetate](MeOH) 

mp, 290-295'*C (decomposition) 

Elemental analysis for C2iH2oCIF3N6-CF3C02H 
Caicd;% :C, 49.08; H, 3.76; N, 14.93 
Found% :C, 49.1 1; H. 3.80; N. 14.83 


30 


76 


p 


colorless crystals[trifluoroacetate] (MeOH-AcOEt) 

mp, 21 9-221 ^'C (decomposition) 

Elemental analysis for C22H20CIF3N4O • CF3CO2H 
Calcd.% :C, 51 .21; H. 3.76; N, 9.95 
Found% :C, 51.17; H, 3.75; N, 10.04 


35 


77 




colorless crystai$[trifluoroacetate] (MeOH-AcOEt) 
mp. 2 17-21 9**C (decomposition) 
Elemental analysis for 
C22H20CIF3N4S -CFaCOjH • I/2H2O 

Calcd;% :C. 49^03; H, 3.77; N, 9.53 

FOurid% :C. 49.03; H. 3.71: N, 9.56 


40 


78 


P 


colorless crystals{trifluoroacetate](MeOH) 

mp. 246^248'^ (decomposition) 

Elemental analysis for C23H26CIF3N4 • CF3CO2H 
Calcd.% :C, 53.15; H, 4.82; N, 9.92 
Found% :C, 53.27; H. 4.83; N. 9.94 



45 
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Example 






Physical properties [salt] 
(Recrystallization solvent) 


5 


79 


jO 


CI 


pale brown crystals[trifluoroacetate] (EtOH) 

mp, 236-237''C(decomposition) 

Elemental analysis for C24H28CIF3N4-CF3CO2H 
Calcd % *C 53 94" H 5 OS* N 9.68 
Found% :C. 53.67; H, 5.05; K 9.71 


10 


80 


-Ph 


F 


paie yellow plates{triffuoroacetate](EtOH) 

mp. 240-242*t (decomposition) 

Elemental analysis for C24H22F4N4 • CF3CO2H 
Calcd,% :C, 56.12; H, 4.17; N, 10.07 
Found% C 55.98; H. 4.25; N 10.13 


15 


81 




F 


pale gray needles[trifluoroacetate](EtOH) 

mp. 252-254°C (decomposition) , 

Elemental analysis for 

G22HziF4Ns-CF3C02H • I/2H2O 
Calcd % -C 51 99* H 4 18* N 12 63 
Found% :G. 51.92; H. 4.26; N, 12.74 


20 


82 


.^^^ 


F , 


pale yellow needies[trrfluproacetate] (EtOH) 

mp, 236-237'*C (decomposition) 

Elemental analysis for C21H19F4N5S •CF3CO2H 
Calcd.% :C, 49.02; H, 3.58; M, 12.43 
Found% C 48 72- H 3 77* N 12 36 


25 
30 


83 




F 


colorless plates[trifluoroacetdte](MeOH) 

mp, 249-250**C (decomposition) 

Elemental analysis for 

C21 H20F4NS • CF3CO2H • H2O 
Calcd.% :C, 48.94; H, 4.11; N, 14.89 
Found%;C 48 80- H 4 17: N. 15.01 


35 


84 


P 


F 


pale yellow needl<ss[trifiuoroac8tate] (EtOH) 
mp. 239-241 "C (decomposition) 
Elemental analysis for 

C22H20F4N4O'CF3CO2H • 1 WH2O 

Calcd.% :C, 52.32; H. 3.93; N, 10.17 
Found% :C. 52.26; H. 3.82; N. 10.26 


40 


85 




F 


pale yellow plates|lrifIuoroacetate](EtOH) . 

mp. 234-235''C (decomposition} 

Elemental ahalysiis for 

Cj2H2oF4N4S CFaCOsH HaO 
Calcd.% :C. 49.66; H, 3.99; N. 9.65 
Found% :C. 49.71; H, 3.99; N, 9.87 



45 




55 
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Example 


-R' 


Phvsical orooerties fsaltl 
(Recrystallization solvent) 


86 


-Ph 


colorless crystals(trifluoroacetatel(EtOH) 

mp. 234-235'*C (decomposition) 

Elemental analysis for C25H25F3N4-CF3C02H 
C^XgA % -C 58 69- H 4 74* N 10 14 
Found% :C. 58.44; H, 4.82; N. 10.01 


87 




grayish brown crystals{trifiuoroacetate](MeOH) 

mp, 280-284°C (decomposition) 

Elemental analysis for C23H24F3N5-CF3C02H-3/4H20 

Caicd % Cm 54 10- H 4 81* N 12 62 

Found% :C. 54.14; H, 4.66; N. 12.70 


88 


P 

/ 


pale yellowish brown needles[trifluoroacetate} (EtOH) 

mp. 239-241 **C (decomposition) 

Elemental analysis for C22H22F3N5S-CF3C02H -1/4820 

Palrri % -C 11' H 4 20- N 12 42 
Found% :C, 50.97; H. 4.01 ; N, 12.43 


89 


n 

/ 


pale yellow needles[trifluoroacetate](EtOH) 
mp, 303-305**C (decomposition) 

Elemental analysis for C22H23F3N6-CF3C02H-H20 
r^ilrd % -C 51 4S* H 4 68- N 14 99 
Found% :C, 51.35; H, 4.39; N. 15.D9 


90 


p 

/ 


pale yellowish t)rown needles[trifluoroacetate] (EtOH) 

mp. 232r234**C (decomposition) 

Elemental analysis for C23H23F3N40-CF3C02H-H20 

Calcd % -C 53 57* H 4 68- N 10 00 

Found% :C, 53,39; H. 4.65: N, 10.00 


91 


p 


pale yellow platesItrifluQroacetate](EtOH) 

mp, 236-238°C(decompositfon) 

Elemental analysis for C23H23F3N4S-CF3C02H -1/2H20 

Calcd.% :C, 52.91; H. 4.44; N. 9.87 

Found% :C, 52.64; H. 4.27; N, 9.82 


92 


' OH 


colorless crystais[trifluoroacetate] (2-PrOH-AcOEt) 

mp. lei-iez^c 

Elemental arialysis for C25H25F3N40'5/4CF3C02H 
Calcd.% :C, 55.32; H, 4.43; N. 9.38 
Found% :C. 55.22; H. 4.28; N. 9.45 
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Example 




Physical properties [salt] 
(Recrystaliizatlon solvent) 


93 


-Ph 


coloriess cfystals[trifluoroacetate](EtOH) 

mp, 218-219*t)(decomposition) 

Elemental analysis for C25H25F3N4-CF3C02H 
Calcd//o :C. 58.69; H, 4.74; N, 10.14 
Found% :C, 58.43; H. 4.82; N. 10.05 


94 




coloriess crystals[trifluoroacetate](MeOH) 

rhp, 233-234*fe (decomposition) 

Elemiental analysis for 

C23H24F3N5 - CF3CO2H • 1 /2H2O 
Calcd:% :C. 54.54; H. 4.76; N. 12.72 
Found% :C, 54.27; H/4.79; N. 12.72 


95 


p 


pale yellow needles[tnfluoroacetate](EtOH} 

mp, 243-245t(decbmposition) 

Elemental analysis for C22H22F3N5S CF3C02H 
Calcd,% :C. 5152; H, 4.14; N, 12.52 
Found% :C. 51.61; H. 3.98; N, 12.70 


96 




colbrtess needles[trifluoroacetate](EtOH) 

mp, 306-308*t (decomposition) 

Elemental analysis for 

C22H23F3Ne • CF3CO2H • 1 /4H20 
Calcd.% :C, 52.70; H, 4,51; N. 15.36 
Found% :C. 52.79; H. 4.33; N. 15.37 


97 


P: 


pale brown needles{trifluoroacetate](EtOH) 

mp; 232^234*?C(decomp6sttion) 

Elemental analysis for 

C23H23F3N4OCF3GO2H •I/2H2O 
Calcd.% :C. 54.45; 4.57; N, 10.16 
F6und% :C, 54 57; H, 437; N, 10.24 


98 

■• 




pale yellow needlesitrifluproacetate](EtOW) . 

mp, 227-229*C (decomposition) 

Elemental analysis for 

e23H23F3N4S -CFjCOaH • I/4H26 
Calcd.% :C, 53.33; H, 4.39: N, 9.95 
Found% :C. 53.32; H, 4.27; N. 9.76 
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Example 






Physical properties [salt] 
^Recrystallization solvent) 


5 


99 


-Ph 




pale brown crystaIs(AcOEt) 
mp.187-188^C 

Elemental analysis for C23H22F3N5 
Calcd.% :C. 64.93; H, 5.21; N, 16.46 
Found% :C, 64.84; H, 5.26; N, 16.38 


10 


100 


Hp 




colorless needles[trtftuoroacetate] (EtOH) 
mp.209-210.5°C 

Elemental analysis for C2iH2iF3N6-CF3C02H 
Calcd-% :C. 52.27; H. 4.20; N. 15.90 
Found% :C. 52.00; H. 4.17; N; 15.98 


15 
20 


101 


-Ph 




colorless needle$[tnfluoroacatate] (EtOH) 

mp,224-228°C (decomposition) 

Elemental analysis for 

C23H2,F3N40 • CF3CO2H • I/4H2O 
Calcd.% :C. 55,10; H, 4.16; N. 10.28 
Found% :C. 54.84; H, 4.13; N, 10:34 


25 


102 






pale yellow piates[triflu6roacetate} (EtOH) 

mp , 254-258®C (decomposition ) 

Elemental analysis for C21H20F3N5O CF3CO2H 
Calcd.% :C, 52.18; H, 4.00; N. 13.23 
Found% :C. 52.10; H, 4.1:6; N. 13.45 


30 


t03 


-Ph - 




colorless crystalsftrifiuoroacetate] 
(AcOEt-EtOH) 

mp, 229.5-231 S'^C (decomposition) 
Etemeritai analysis for C24H23F3N4-eF3C02H 
Calcd.% :C, 57.99; H, 4.49; N, 10.40 
Found% ;C. 57.94; H. 4,42; N. 10,46 


35 


104 


"P 


a 

H 


colorless crystals[trifluoroacetate](MeOH) 

mp, 238.5-240**C (decomposition) 

Elemental analysis for C22H22F3N5-CF3C02H 
Calcd.% :C, 54.65; H, 4,40; N, 13.28 
Found% :C. 54.61; H, 4.25; N. 13.41 
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Example 




R^- 


Physical properties [salt] 
(Recrystallization solvent) 


105 




H 


colorless crystals(trifiuoroacetate] (MeOH) 

mp. 235.5-237,5°C (decomposition) 

Elemental analysis for 

CaiHfflFjNsS-CFaCOaH 
Cilcd.% ;C. 50.64; H. 3.68; N. 12.84 
Ppundvo .0, Du.bo. n, p.# n, iZ.vU 


106 


-Ph 




colorless needles[trifluofoacetate] (EtOH) 
mp, 249--251 **C (decomposition) 
Elemental analysis for 

<^26H25F3N4'CF3C02H 

Caicd.% :C, 59.57; H. 4.64; N, 9.92 
Found% :C, 59.27; H. 4.91; N. 9.99 


107 






pale yellow needles[trifluoroacetate} 
(EtOH) 

mp, 263-265^'C (decomposition) 
Elemental analysis for 

C24H24F3N5-CF3C02H 

Calcd.% :C, 56.42; H, 4,55; N, 12.65 
Found% :C. 56,22; H, 4.59; N. 12.62 


108 


-Ph 


HaN- 


colorless crystals(AcOEt) 

mp, 174.5-175.5^0 ' 

Elemental analysis for C19H15F3N4 
caicd.To :u, d4.04, n, 4.ii4, n, lo./^ 
Found% :C, 63.89; H. 4.25; N. 15.67 


109 






pale brown crystals(AcOEt) 

mp. 195.5^-196.5^ 

Elemental analysis for C17H14F3N5 
Calcd:% :C. 59.13; H. 4.09; N. 20.28 
Found% :C. 59.09; H. 4.14; N. 20.19 
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Example 






Physical properties [salt] 
(Kecrysioiiizaiion soiveni/ 


110 


-Ph 




pale brown crystalstfumarate] (MeOH) 

mp, 142.5-147^C(decomposition) 

Elemental analysis for 

C26H28N4 • I/2C4H4O4 -3/4H2O 
oaicu./o # i*oOi ri, o./o, n, 11. a/ 
Found% :C. 71.92; H. 6.61: N. 11.91 


111 


„p 

/ 




pale brown needles(EtOH) 
mp, 212-21 3.5°C 

Elemental analysis for C24H27N5-1/2H20 
Calcd.% :C, 73.07; H, 7.15; N, 17.75 
Found% :C. 73.17; H, 7.04; N. 17.59 


112 


-Ph 


-Ph 


colorless needles(MeQH-EtOH) 
mp. 209-21 1't 

Elemental analysis for C29H28N4 
Calcd.Tb .u, oU.Oif, n, o.o^, N, i^^.^^o 
Found% :C. 80.26; H, 6.57; N, 12.92 


113 


/ 


-Ph 


pale brown crystals(DMF-H20) 
mp, 268-270*t 

Elemental analysis for C27H27N5 -1/2^120 
Calcd.% :C, 75.32; H, 6.56; N, 16.27 
Found% :C. 75,12; H. 6.43; N, 16.36 


114 


-Ph 




colorless crystals(MeOH) 

mp. 224.5-225.5^ 

Elemental analysis for C27H26N4O 

n^tnA 7^- l-l ft OCk' M 1*^ 9ft 
\>ral\A},/0 m\^t fO. xOt riy O.ilU, IH, 10.210 

Found% :C. 76.76; H. 6.19; N, 13.22 


115 


^'h 




colorless crystals(MeOH'ClCH2CH2CI) 
mp, 210-212°C 

Elemental analysis for C27H26N4S 
Calcd.% :C, 73.94; H, 5.98; N, 12,77 
Found% :C. 73.91; H. 5.92; N, 12.67 




Example 


R2 


Physical properties [salt] (Recrystallizatlon solvent) 


116 


SH 


colorless crystals[trifluoroacetate](MeOH-DMF) mp, 251-255**C(decomposltion) 
Elemental analysis for C23H24N4S • CFaCOgH IMHgO 
Calcd.% :C, 59.22; H, 5.07; N, 11 .05 
Found% :C,.59.07; H. 5.05; N, 11 .29 
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(continued) 



Example 


R2 


Physical properties [salt] (Recrystallization solvent) 


117 


CN 


colorless crystals[trlf luoroacetate](MeOH-2-PrOH) mp, 245-261 **C (decomposition) 
Elemental analysis for C24H23N5 CF3CO2H • IMHgO 
Calcd.% :C, 62.46; H, 4.94; N, 14.01 
Found% :C, 62.63; H, 4.88; N, 14.22 


118 


COgH 


colorless crystals[trifluoroacetate](MeOH) mp, 21 2-21 5*0 
Elemental analysis for C24H24N402 CF3C02H-1/4H20 
Galcd,% :C, 60.17; H, 4.95; N. 10.80 
Found% :C. 59.98; H, 5:14; N, 11 .03 



Example 119 

N-[2-(2-Phenyl-4-trifluoromethyI-1H-imlda2o[4,5-c]quinorrn-1 -yOethylJacetamide 

[008i5] To a solution of 0.50 g of 1-(2-aminoethyl)^2-phenyl-4-trifluoromethyl-1H-imidazo[4,6-c]quinoline fh 3 ml of 
pyridine, 0.28 ml of acetic anhydride was added dropwise, and the mixture was stirred at room temperature for 6 hours. 
The reaction mixture was added with water, and adjusted to pH 4 with 1 0% hydrochloric acid. TTie precipitated crystals, 
were collected with filtration, and washed with successively with water and dilsopropyl ether to give 0,46 g of colorless 
crystals. Recrystallization from ethyl acetate gave.coloriess crystals having the melting point of from 217 to 21 B^'C. 
Elemental analysis for C2iH^7F3N40 
Calculated % C,63.31; H,4.30; N,1 4.06 . 
25 Found%C,63.46;H,4.32;N,14.10 

Example 120 

N-[2-(2-Phenyl-4-triflu6romethyI-1 HHmld£Cb[4,5K:]qulnoliri-1-yi)ethyl]methanesulfonamlde 

30 

[0087] To a solution of 0.50 g of 1-(2-«mih6ethyl)^2-phenyi-4-trifluoromethyl-1H-lmidazo[4,5-c]quinoline k^^ 0.2 ml 
of triethylamine in 5 ml of tetrahydrofuran, 0.11 ml of methanesulfonyl chloride was added, and the mixture was stin-ed 
at room temperature for 2 hours. The reaction mixture was added with water, and the precipitated crystals were collected 
by filtration, and washed succiesslvely with water and dlisopropyl ether to give 0.49 g of colorless crystals. Recrystal- 
^ lization from ethyl acetate gave colorless crystals having the melting point of from 224.5 to 225'C. 
Elemental analysis for C20H17F3N4O2S 
Calculated % C.55.29; H,3.94; N,12.90 
Found % C,66.30; H,3.94; N,12:70 

[0088] In accordance with the method of Example 1 20, the compounds of Examples 1 21 through 1 25 were obtained. 

40 



45 




so 

i 

! 

! 

i 

i 
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Example 


-B 




Physical properties 
JRecrystallization solvent) 


121 


-Ph 


PhCO 


colorless crystals(AcOEt) 
mp. 256-256.5^0 

Elemental analysis for C26H19F3N4O 
Calcd % *C 67 82- H. 4 16: N 12.17 
Found% :C. 67.86; H, 4.19; N. 12.18 


122 


-Ph 


EIO2C 


colorless crystals(AcOEt) 

mp. 232.5-233.5**C 

Elemental analysis for C22H19F3N4O2 
Calcd % -C 61 68- H. 4 47' N. 13.08 
Found% :a 61.74; H. 4.53; N. 13.04 


123 


-Ph 




colorless crystals(AcOEt) 

mp, 227.5-228.5^ • 

Elemental analysis for C25H18F3N5O 
Calcd % C 65 07' H 3 93" N 15 18 
Found% :C. 65.05; H. 4.01; N. 15.13 


124 


-Ph 


CICH2C0 


colorless crystals{AcPEt) 
mp. 230.5-231. 5*0 

Elemental analysis for C2iHt6CIF3N40 
Calccl.% :C, 58.27; H, 3.73; N, 12.94 
Found% :C. 58.23; H. 3,78; N. 12.89 


125 




CICH2C0 


pale brown cry$tals(AcOEt) 

mp. 234-235°C 

Elemental analysis for CtgHisCIFjNsO 
Calcd.% :C, 64.10; H. 3.58; N, 16.60 
Fouhd% :G. 54.1 5; H, 3.61 ; N. 16.63 



Example 126 

2-Methyiamino-N^2-[2-(2i)yrrolyl)-44rif luoromethyl-IH-imidazo[4,^ -yllethyllacetamide 

[0089] To 0.30 g of 2-chloro-N^2-[2-{2-pyn'olyl)-4-trif luoromethyl-1 H-imidazo[4,5-c]quinolln-1 -yl]ethyl]acetannjde, 6 
ml of 40 % methanol solution of methylamine was added, and the mixture was stirred at room temperature for 4 hours. 
After the reaction, the solvent was evaporated, and the residue was added with saturated aqueous solution of sodium 
hydrogencarbonate, and extracted with ethyl acetate. The extract was washed with saturated brine, and dried, and the 
solvent was evaporated, and the obtained residue was washed with diisopropyl ether to give 0.25 g of pale brown 
crystals. Recrystallization from ethyl acetate gave colorless crystals having the melting point of from 21 7.5 to 21 9.6**C. 
Elemental analysis for C2oH^9F3NgO 
Calculated % C,57.69; H,4.60; N,20.1 8 
Found % 0,57.67; H,4.60; N,20.16 

[0090] In accordance with the method of Example 1 26, the compounds of Examples 1 27 through 129 were obtained. 
Example 127 

2-Methylamiho-N^2-(2iDheriyl-4-trifluoromethyMH-inilda2o[4.5K:lquinolin 
[0091] 

Appearance : colorless crystals 
Recrystallization solvent: ethyl acetate 
Melting point : 208-209''C 
Elemental analysis for C2aH2oF3N50 
Calculated % C,61 .82; H,4.72: N,16.39 
Found % 0.61 .60; H.4.76; N.I 6.1 7 
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Example 128 

2-Dimethylamino-N-[2-(2-phenyl-4-tiif!uoromethyl-1 H-imidazo[4.5-c]quinolin-1 -yl)ethyl]acetamfde f umarate 

5 [0092] 

Appearance : colorless crystals 
Recrystalllzation solvent: methanol 
Melting point : 207.5-208«C . 
10 Elemental analysis for C23H22F3N5O • 3/2C4H4Q4 

Calculated % C,56.58; H,4.58; N, 11 .38 
Found % C.56.52; H,4.70; N,1 1.57 

Example 129 

IS 

2-Dlmethylamino-N-t2^2-{2-pyrrolyl)-44rifIuoromethyl-1H-imldazo[4,5-c]quinolin-1-yl]ethy^ fumarate 
[00931 

20 Appearance : pale brown crystals 

Recrystalllzation solvent : methanol 

Melting point : 21 9-222"C (decomposition) 

Elemental analysis for F3NeO • I/2C4H4P4 

Calculated %"C,56.55; HA75; N, 17.21 
25 Found%C,56.58;H,4.80;N,i7.18 

Example 130 , . 

2-Amlno-N-[2-(2-phenyl-4-trif tuoromethyl-1 H-imldazo[4,5-c]qulnolin-1 -yl)ethyl]acetamlde. 

(1 )N-[2-(2-Phenyl-4-trifluoromethyl-IH-'Bnida2o[4.5-c]quinolin-1 -yl)ethylJ-2-phthalimidoacetamide 

[0094] A solution of 0.40 g of 2-chloro-N-[2-(2-phenyl-44rifluoromethyl-1H-imida2o[4,5-c]qulnolin-1-yl)ethyl]aceta- 
mide and 0.17 g of potassium phthalimide in 4 ml of N,N-dimethylformamide was stirred at 6P*C for 16 hours. The 

35 reaction mixture was added with water, and the precipitated crystals were collected by filtration, and washed succes- . 
sively with water and diisopropyl ether. The crystals were purified by silica gel column chromatography using a mixture 
of ethyl acetate and n-heptane (2:1) as eluting solvent, and washed with diisopropyl ether to give 0.37 g of colorless 
crystals. Recrystallization from ethyl acetate gave colorless crystals having the meltiog point of from 233 to 233.5'^C. 
Elemental analysis for C29H20F3N5O3 

40 Calculated %C.64.09;H,3.71;N,1 2.89 
Found % C,64:04; H,3.93; N,1 2.92 

(2)2-Amlno-N^2-(2-phenyl-4-trlfluoromethyI-1H-lmidazo[4,5-c]quinolin-1-yl)e%^ . 

45 [0095] A solution of 0.30 g of N-[2-(2-phenyM-trif luoromethyl-1 H-imidazo[4.5-c]qulnolin-1 -yl)ethYl]-2-phthallmldoa- 
cetamide and 0.03 ml of 90 % hydrazine hydrate in 3 ml of ethanol was refluxed for 6 hours. After the reaction, the 
solvent was evaporated, and the residue was added with water, and adjusted to pH 9 with potassium carbonate, and 
extracted with ethyl acetate. The extract was washed with saturated brine, and dried, and the solvent was evaporated. 
The residue was washed with diisopropyl ether to give 0.19 g of colorless crystals. Recrystalllzation from ethyl acetate 

so gave colorless crystals having the melting point of from 188 to 1 89*'C. 
Elemental analysis for C2iH^8F3N50 
Calculated % C,61. 01; H,4.39; N,16.94 
Found % C,60.96; H,4.36; N,1 6.94 

[0096] In accordance with the method of Example 1 30, the compound of Example 1 31 was obtained^ 
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Example 131 



2-Amino-Nr[2-[2-(2-pyrrbiyl)-4-trifluoromethyl-1 H-imidazo[4.5-c]quinolin-1 -y!]ethyl]acetamide f umarate 



(1)2-Phthalimldo-N-[2-[2-(2-pyrrolyl)-4-trifluoromethyl-1 H-lmidazof4,5-c]quinolin-1ryllethyl]acetarnlde 



[0097] 



Appearance : pale brown crystals 



Recrystallizatlon solvent: ethyl acetate 
Melting point : 278.5-280.5**C(deconriposrti6n) 
Elemental analysis for C27H^9F3Ng03 . . 

Calculated % C,60,90; H,3.60; N,15.78 
Fbund%C,60.76;H,3.74;N,15.71 : 

(2)2-Amino-N-[2-[2-(2-pyrrolyl)-4-trif luoromethyl-1 H-lmlda2o[4,5-c]qulnolin-1 -yl]ethyl]acetamide f umarate 



Appearance : pale brown crystals > 

Recrystallizatlon solvent : nnethanol 

Melting point : 176-1 77®C(decomposition) 

Elemental analysis for G^9H^7F3NgO • C4H4O4 • I/4H2PO 

Calculated % C,62.82: H,4.14; N.16.07 

Found % 0,52.71 ; H,4.21; N,1 6.31 

[0099] As an example of the excellent effects of the compounds of the present invention, experimental results of 
inhibitory actions against production of TNF-alpha and IL-1 beta in human cells wlli be shown below. 

1 . Preparation of blood cells for culture 

[0100] About 50 mL of whole blood was collected from each adult healthy volunteer by venepuncture, and poured 
into plastic tubes which containing 170 micro L of Novo-heparin 1000 (produced by Novo-Nordisk). Then, PBMCs 
(Peripheral Blood Mononuclear Cells) were separated using LeucoPREP™ (produced by Becton Dickinson) lyn^- 
phocyte separation tube, and cultured with RPMI-1640 medium (produced by.'NIssui Phamnaceutical Co.) containing 
2 mM L-glutamine (produced by Life Technologies), 2.5 U/mL penicillin-2.5 micro g/mL streptomycin solution (produced 
by Life Technologies) supplemented with 10 % fetal caif serum (produced by Intergen Company) at 1 x 10^ cells/mL 

2. Preparation of test compounds 

[01 01 ] Test compounds were dissolved jn distilled uttra-pure water, dimethyl sulfoxide or 0. 1 M hydrochloric acid at 
20 micro M as far as possible, ;and then sequentially diluted with saline and used. 

3. Treatment of cells with medicaments - . 

[01 02] A hundred and eighty micro L of prepared human PBMCs were added to each well of 96-well plate (MlcrbTest 
iir^ tissue culture plate; produced by Becton Dickinson) containing 10 micro Lbf adequate concentrations solution of 
test compounds. Then 30 minutes after. 1 0 micro L of 20 micro g/mL lipopolysaccharide (LPS) was added to each well, 
and cells in the well plate were covered with plastic lid and Incubated for 1 6 hours at 37°C In an atrhosphere of 5 % CO2. 

4. Measurement of human TNF-alpha arid human ltl-;1 beta . . 

[0103] The levels of human TNF-alpha and human lL-1 beta in culture supernatant were measured by constructed 
sandwich enzyme-linked immunosorbent assay method. Ninety-six-well microtiter plates were coated with diluted anti- 
cytokine antibody (capture/first-antibody). After washing the wells, the culture supernatant was diluted appropriately^ 
added to each well and incubated. Then detection/second-antibody against cytokine and HRP (horseradisli peroxt- 
dase)-conjugated/third-antibody against detection-antibody were added to wei Is sequentially, with interposed washing 
processes. After the final washing process, reaction of colorimetric quantification was started by addition of tetrame- 



[0098] 
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thylbenzldine solution (produced by DAKO) to each well. After quenching the reaction by addition of 0.5 M sulfuric 
acid, optical absorbance of each well at 450 nm was measured by M-VmaxTM kinetic microplate reader (produced by 
Molecular Devices). Concentrations of cytokines were determined by SoftmaxT** (produced by Molecular Devices) 
quantification software in comparison with calibration curve derived from conresponding recombinant cytokines as 

5 standard. For measurement of human TNF-alpha, monoclonal mouse anti-human TNF-alpha (produced by ENDOG- 
EN), polyclonal rabbit anti-human TNF-alpha (produced by Pharma Biotechnologie Hannover), peroxidase-conjugated 
donkey anti-rabbit IgG antibodies (produced by Jackson ImmunoRes. Labs.), and recombinant human TNF-alpha 
(produced by INTERGEN Company) were used for the capture-, detection-, HRP-cohjugated-antibodies and the stand- 
ard for calibration curve, respectively. In the case of measuring human IL-1 beta, monoclonal anti-human IL-1 beta 

10 (produced by Cistron), polyclonal sheep anti-human IL-1 beta (produced by Biogenesis), HRP-conjugated donkey anti- 
goat IgG antibodies (produced by Chemlcon Intemational) and recpnnbinant human IL-1 beta (produced by B&D Sys- 
tems) were used for the capture-, detection-, HRP-conjugated-antibodies and standard for calibration curve, respec- 
tively. 

[0104] The activities of test compounds on both TNF-alpha and IL-1 beta are shown as inhibitory percentages of 
15 cytokine production based on the following equation. 



Inhibitory percentage(%)= 

Cjrtokine production in test compounds-treated cells 



L Cytokine production in solvent-treated cells 

25 




] 



xlOO 



[0105] Results are shown in Table 32 and Tattle 33. 

Table 32: 



Inhibitory action against TNF-alpha production in human cells 


Test compounds 


Administered concentration (micro mol/L) 


0.01 


0.03 


0.10 


o.a 


1.0 


Example 102 


96 


84 


25 


23 


27 



Table 33:'^ 



inhibitory action against IL-1 beta production in human cells 


Test compounds 


Administered concentration (micro mol/L) 


0.01 


0.03 


0.10 


0,3 


1.0 


Example 102 


81 


67 


48 


0 


0 



[0106] These results clearly indicate that the compounds of the present Invention have excellent Inhibitory actions 
against production of TN^^^ 

IndustrialApplicatjility 

[0107] The compounds of the present invention have excellent inhibitory action against production of TNF or IL-1 , 
and they are useful as medicaments for preventive or therapeutic treatment of diseases In which a cytokine is involved. 
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Claims 

1 . A 1 H-imidazopyridlrie deriyative represented by the following general formula (I) or a salt thereof: 
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wherein represents hydrogen atom, an alkyl group which may be substituted, a cycloalkyl group which may be 
substituted, or an aryl group which may be substituted; R2 represents a cycloalkyl group which may be substituted, 
an alkyl group which may be substituted, an aryl group which may be substituted, cyano group, mercapto group, 
carboxyl group, or carbamoyl group; ring A represents a homocyclic or heterocyclic ring which may be substituted; 

represents' an amino group which may be substituted or a saturated nitrogen-containing, heterocyclb group 
which may be substituted; and k represents an integer of from 0 to 3; provided that the compound wherein R^ 
represents a saturated nitrogen-containing heterocyclic group which may be substituted and R2 is a non-substituted 
alkyl group Is excluded. V : • • 

A 1 H-imidazopyridine derivative represented by the following general.formula (II) or a sail thereof 




wherein R^ represents hydrogen atom, an alkyl group which may be substituted, a cycloalkyl group which may be 
substituted, or an aryl group which may be substituted; R^ represents a cyctoalkyi group^whlch may be substituted, 
an alkyl group which may be substituted, an aryl group which maybe substituted, cyano group, mercapto group, 
carboxyl group, or carbamoyl group; ring A represents a homocyclk: or heterocyclk: ring which may be substituted; 
k represents an integer of from 0 to 3; R^' represents a group represented by the following general formula (III) 




R^, R^, R^ may be the same or different and represent hydrogen atom, an alkyl group which may be substituted, 
a benzyl group which may be substituted, triphenylmethyl group, an acyl group which may be substituted, an, 
alkoxycarbonyl group whteh may be substituted, a benzyloxycarbonyl group which may be substituted, athiocar- 
bamoyi group which may be substituted, an aikanesulfonyl group which may be substituted, a benzenesulfonyl 
group which may be substituted, or an amidino group which may be substituted; Y represents oxygen atom, sulfur 
atom, or nitrogen atom, a group represented by CH2, CH, or NH, or a single bond; and m and ri may be the same 
or different and represent an integer of from 0 to 2, provided that when R^' represents a group representee^ by the. 
following gerieral fomoula (IV): 



10 



15 



30 
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R2 does not represent a non-substrtuted alkyi group. 

3. The compound or a salt thereof according to claim 1 or claim 2, wherein the ring A Is a benzene ring which may 
be substituted or a thiophene ring which may be substituted. 

4. The compound or a salt thereof accordjng.to any one of claims 1 to 3, wherein is trifluoromethyl group. 

5. A medicament which comprises the compound or a pharmacologically acceptable salt thereof as an active ingre- 
dient according to any one of claims 1 to 4. 

6. The medicament according to claim 5, which is used for preventive and/or therapeutic treatment of a disease in 
20 which a cytokine is involved. 

7. The medicament according to claim 6, wherein the cytokine is tumor necrotizing factor (TNF) or interieukin-1 (IL-1 ). 

8. An inhibitor against production of a cytokine which comprises the compound or a pharniacologically acceptable 
25 salt thereof as an active ingredient according to any one of claims 1 to 4. 

9. A method for a preventive and/ortherapeutictreatment of a disease in which a cytokine is involved , which comprises 
the step of administering a preventively and/or therapeutically effective amount of the compound or a phamnaco- 
logically acceptable salt thereof according to any one of claims 1 to 4 to a mammal including a human. 



10. A use of the compound or a pharniacologically acceptable salt thereof according to. any one of clalrris 1 to 4 for 
manufacture of the medicament according to any one of claims 5 to 7. 



35 
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The technical features of the inventions as set forth in claims 1 to 8 and 
10 reside in the compounda represented by the general fornvula (I) per se or use 
of these compounds as drugs. 

Concerning the ring A in the general formula (I) , it is stated in claim 
1 "^represents an optionally substituted homocycle or heterocycle" . 

Although the expression ^represents an optionally substituted homocycle 
or heterocycle" seemingly involves cyclic factors over an extremely broad scope, 
no compounds but those wherein the ring A is a benzene ring are disclosed in practice, 
in a state substantially supported by production exarnples and the like, in the 
description. 

Therefore, the above -described claims and the description fail to satisfy 
the definite requirements to such an extent as enabling any meaningful international 
search* 

In this report, compounds vifaerein the ring A is an optionally substituted 
bmzene ring have been examined by taking the contents of the description into 
cons iderat ion . 
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